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BIOLOGICAL COOPERATION 
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S. NICHOLAS 


President, American Biological Society 


Dr. ROBERT CHAMBERS 


President, Union of American Biological Societies 


THE experiences of the war period have 
brought home a fact that has long been real- 
ied regarding the lack of unity of plan 
among professional biologists. Biology, as 
a basic science, is essentially a peacetime 
profession. As biologists, we teach, do our 
research and publish largely along our own 
specialized endeavors. During the war, 
some of these functions were extended into 
fields far different from those normally in- 
dicated as biology and many biologists were 
able to apply their technical experience to 
fields far different from their own but emi- 
nently useful to the war effort. This is as 
it should be and the contributions of biolo- 
gists have been well reorganized by scien- 
tists and the public alike. There were 
biologists in radar, chemical warfare, engi- 
neering, meteorology, navigation, and even 
the Manhattan project, which the physi- 
cists so proudly claim as their own. All 
this was in addition to other immediately 
useful projects, such as agriculture, food 
and nutrition, pharmaceutics, medical phys- 
iology, ete. 

Unfortunately, many investigations of 
basic importance had to be abandoned, but 
the worst feature, which is going to be in- 
creasingly felt as time goes on, was the 
withdrawal into military service of gradu- 
ate students and beginning investigators of 
the basic biological sciences. This, chiefly 
because of the lack of an organization of 
biologists sufficiently unified and established 
tocommand respect. Established organiza- 


tions representing chemistry and physics 
could speak with assurance knowing that 
their constituents supported their view. 
The biologists’ interest was kept on the de- 
fensive because of the fact that a biologist 
was fighting as an individual and not as an 
authorized representative of a united bio- 
logical group. 

The absurdity of the situation was re- 
vealed in the Bush Report, preparing for 
postwar scientific activities, which gave due 
eredit to the medical, physical, chemical 
and other sciences but did not even mention 
biology! 

Hence the value of a unified organization 
to represent biology. The importance of a 
union is indicated by the recent accom- 
plishment of the efforts of the officers of 
the Union of American Biological Societies 
and American Biological Society which 
have thus far only lip service from the con- 
stituent societies. This accomplishment has 
been the introduction into the hearings of 
the Science Legislation in Washington dur- 
ing last October of a full day devoted to 
testimony for the biological sciences. The 
result of this testimony has been the intro- 
duetion into the recent drafts of both the 
Magnuson and Kilgore bills of a division of 
biology as a basie science in its own right. 

The war is over, and we all are resuming 
our specific interests. At the same time we 
should survey what lies immediately before 
us concerning the need of a general organi- 
zation uniting our common interests. Our 
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present national societies are concerned 
with the more purely technical aspects of 
biology. It is well to have this type of 
interest, but there are other aspects which 
must be attended to. 

A list of matters which affect biologists 
as citizens as well as scientists is given in 
the following suggestions: 

1. To promote, through public informa- 
tion services, better understanding of and 
public interest in the progress of the bio- 
logical sciences and their applications. 

2. To promote public use of the knowl- 
edge acquired by biological scientists in 
peace as in war. 

3. To promote closer relations between 
biological research in universities and in- 
dustrial institutions. 

4. To cooperate with scientific organiza- 
tions outside of or on the borderline of the 
biological field. 

5. To cooperate with the National Re- 
search Council, the State Department, the 
United Nations Organization, and other na- 
tional and international agencies in the pro- 
motion of national and international co- 
operation in the field of biological sciences. 
In this field may be included authoritative 
advisory services on questions of biological 
import, arrangements for exchange of stu- 
dents and professors, cooperative research 
programs, ete. 

6. To represent American biology in in- 

ternational congresses. 
7. To arrange for general biological con- 
eresses or special conferences in biological 
fields that may be held in America or 
abroad. 

8. To sponsor and aid movements for the 
promotion of biology in secondary schools. 

9. To promote sound and effective in- 
struction in the biological sciences at the 
college and university level. 

10. To maintain a legislative committee 
to consider proposed State and Federal 
legislation of concern to the biological sci- 
ences and to provide for effective represen- 
tation at hearings when important legisla- 
tion is involved. 
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11. To cooperate with any National Sci. 
ence or Research Foundation or similar or. 
ganization that may be set up by the Con. 


eress. 


. 
12. To provide a national headquarter 
or to cooperate in providing a national 
headquarters for biological societies ani} 


for the biological profession, with provision 
for maintaining a depository for important 
records of such constituent biological or. 
ganizations as may desire to do so. 

15. To take interest in the conservation 
of biological resources. 

14. To develop publications in the bio. 
logical field such as reviews, monographs, 
journals and popular periodicals. 

15. To sponsor and work for the develop. 
ment of Biological Abstracts so that it may 
render maximum scholarly service to all 
branches of biology internationally. 


16. To help maintain the democratic 
spirit of fair play and free enterprise 
among the biological organizations and 
among biologists and to help to safeguard 
the independence of scientific research and 
teaching everywhere. 

It is high time that biologists combine in 
a cooperative enterprise through which 
they can be articulate and through which 
they can be kept informed concerning 
pressing problems of national, international! 
and legislative import as well as other gen- 
eral questions which need attention. A 
united effort through effective welding to- 
gether of the present specialized societies 
should be attained. There is much to be 
done. 

The executive committees of the Union of 
American Biological Societies and Ameti- 
can Biological Society’ have had periodic 
meetings during the past fall and this win- 
ter. One of the chief topics of deliberation 
has been on ways and means for an effective 
organization representing the biological 

1 Executive Committees: American Biological So- 
ciety—T. C. Nelson, J. S. Karling, B. F. Howell; 
Union of American Biological Societies—E. 6G. 
Butler, R. F. Griggs, M. Demerec. See’y., F. A. 
Brown, Jr., Treas., D. H. Wenrich. 
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sciences. A program is being prepared for 
a meeting to be held at St. Louis during 
the American Association for the Advanee- 
ment of Science meeting this coming March. 
At that meeting it is confidently hoped that 
the plans wili be erystallized to bring into 
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being an organization which will be truly 
effective and have full cooperation ar ‘| 
backing of the biological societies and in- 
dividual investigators. Biologists can only 
then acquire the strength for the establish- 
ment of effective recognition. 


THE SPREAD OF TUBERCULOSIS WITHIN FAMILIES IN THE 
UNITED STATES AND IN A TROPICAL COUNTRY 
(JAMAICA, B.W.L.) 


THE out-patient clinic of the Henry 
Phipps Institute in 1923 and in subsequent 
years Was so organized that its routine 
operation assembled data by which the 
spread of tuberculosis could be studied in 
families through evenerations. 
These studies were published by Eugene L. 
Opie, I. Maurice McPhedran and Persis 
Putnam. Tuberculin tests and x-ray ex- 
aminations have been systematically ap- 
plied to follow the progress of infection 
long before it becomes a manifest disease 
and to determine the relation of a first in- 
fection acquired in childhood to the adult 
type which has the characters of a reinfec- 
tion as defined by experiments on animals 
and by observations concerning the pathol- 
ogy of the human disease. ‘These studies 
have shown that tuberculosis occurs in large 
part by long-drawn-out family or household 
epidemics in which the disease is slowly 
transmitted from one generation to the 
next. They have been directed to answer 
the long-discussed question whether the 
tuberculosis of adults is the continuation 
of disease aequired in childhood (endogen- 
ous) or a newly acquired disease (exo- 
genous). They have shown that the fre- 
queney of infection in early adult life, like 
that in early childhood, increases continu- 
ously after exposure to the disease and that 
the mortality in these young adults reaches 
arate far in excess of that of the general 
population. Furthermore, the frequency of 
tuberculosis in adults like that in young 
children is much greater in those exposed 


successive 


to household members who are discharging 
large numbers of tubercle bacilli than when 


exposed to those who discharge few. Mari- 
tal transmission of tuberculous infection 


has given evidence that adults acquire the 
disease, for with the application of roent- 
genographic methods to the recognition of 
tuberculous lesions in husbands and wives 
of the families under observation the fre- 
quency of infection in the consorts of per- 
sons with tuberculosis has been far greater 
than that in married persons chosen at ran- 
dom. Studies from these different points 
of view have provided decisive evidence 
that adults are susceptible to new infection 
and may suffer with it when exposed to the 
intimate contact of household association. 
Studies undertaken in Jamaica, B.W.I.. 
under the auspices of the International 
Health Division of the Rockefeller Founda- 
tion have been made to determine the char- 
acter and mode of transmission of tubercu- 
losis in the Negro population of a tropical 
country and have been published by E. L. 
Opie, E. J. Isaacs and P. Putnam. Here 
tuberculosis has been found to be in great 
part a disease of cities and towns and is 
infrequent in the agricultural districts. 
Young adults who come to the city from 
rural districts acquire the disease in consid- 
erable number. The tuberculosis of the 
Negroes of Jamaica has in large part the 
characteristies of tuberculosis of first in- 
fection in white children and usually pur- 
sues a rapid course so that more than half 
of those in whom the disease is recognized 
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die after an average period of nine months. — severity of the disease in different comin H. 
Tubercle bacilli are eliminated with the _ ties. creat 
sputum in far greater number than with scien 
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TuE following bills of interest to scien- mines, to prevent entry of such mines br} Intro 
tists and scientific workers were introduced unauthorized persons or livestock, and ti} cemb 


during the closing days of the 79th Con- aid in preventing or extinguishing min Hl 
gress, first session, 7.e., from November 1 to fires. Introduced by Congressman Bailey te 
> : - yrote 
the end of the session: November 15. f 
: other 


H. R. 4566. <A bill for the development H. R. 4717. A bill to establish a Depart} y,4:, 
and control of atomic energy. Introduced ment of Medicine and Surgery in th} pro 


by Congressman May, November 1. Veterans’ Administration. Introduced br} jon 
H. R. 4573. A bill to authorize the estab- Congressman Rankin, November 16. (Dis 
lishment of an agricultural research labo- cussed in Senate December 20; see Congres} _H. 


sional Record for the day, pp. 12591-12593} vide : 


ratory in the State of Florida and for other § 0 . 
See also Congressional Record, December} and 


purposes. Introduced by Congressman 


Hendricks, November 1. 21, pp. A6170-A6171.) ae 

H.R. 4611. A bill concerning the estab- R. 4740. A bill for the acquisition! 
lishment of meteorological sherattnn: sta- and maintenance of wildlife management} P°S*: 
tions in the Arctic region of the Western nd control areas in the State of California, Decet 
Hemisphere, for the purpose of improving 2nd for other purposes. Introduced br} _ §, - 
the weather forecasting service within the Congressman Lea, November 19. Valle 


United States and on the international air H. Res. 404. Resolution on the use off Water 
transport routes from the United States. atomic energy in the interest of interna| the C 
Introduced by Congresswoman Smith, No- tional cooperation and the public welfare} ‘Surrot 


vember 7. Introduced by Congresswoman Douglas} contre 
S. Res. 186. The McKellar resolution on November 23. gation 
development and control of atomic energy. H. Res. 414. Resolution creating a selec} MOU 
Introduced, November 8. committee to study and investigate the ploym 
H. R. 4705. A bill to prevent the con- feasibility of establishing and operating defen: 
tamination of streams and other bodies and floating, world-traveling universities. In ei 


sources of water by the escape of sulphur or troduced by Congressman Patterson, No- 


92 same 
other polluting water from abandoned coal vember 26. ; 
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H. Con. Res. Coneurrent resolution 8.1717. <A bill for the development and 
creating a joint standing committee on control of atomic energy. Introduced by 
scientific research. Introduced by Con- Senator McMahon, December 20. 


eressman Bender, November 28. 


H. R. 4955. A bill to establish a national 
natural resources policy, to create a natural 
resources council, to provide for a natural 
resources inventory and for other purposes. 
Introduced by Congressman King, Decem- 
ber 11. 


H. Rk. 4982. A bill to enable the Depart- 
ment of State more effectively to carry out 
its responsibilities in the foreign field by 
means of (a) public dissemination abroad 
of information about the United States, its 
people and its policies, and (b) promotion 
of the interchange of persons, knowledge 
and skills between the people of the United 
States and the peoples of other countries. 
Introduced by Congressman Bloom, De- 
cember 13. 


H. R. 5004. <A bill to provide for the 
protection of the Dall sheep, caribou and 
other wildlife native to Mount McKinley 
National Park area, and for other purposes. 
Introduced by Congressman Angell, De- 
eember 14. 


H. J. Res. 296. Joint resolution to pro- 
vide for the mobilization of scientific skills 
and industrial facilities to perfect and 
manufacture atomic energy for use and 
application to peaceful productive pur- 
poses. Introduced by Congressman Sabath, 
December 19. 


8.1716. A bill to establish a Columbia 
Valley Authority to provide for integrated 
water control and resource development on 
the Columbia River, its tributaries, and the 
surrounding region in the interest of the 
control and prevention of floods, the irri- 
gation and reclamation of lands, the pro- 
motion of navigation, the providing of em- 
ployment, the strengthening of the national 
defense and for other purposes.  Intro- 
duced by Senator Mitchell, December 20. 
(Companion bill, H. R. 5083, introduced 
same day by Congressman Jackson. ) 


S. J. Res. 128. Joint resolution author- 
izine the construction, maintenance and 
operation of a laboratory to be devoted to 
the scientific study and development of 
artificial lees and appliances therefor. In- 
troduced by Senator Murdock, December 
20. 


S. 1720. <A bill to promote the progress 
of science and the useful arts, to secure the 
national defense, to advance the national 
health and welfare and for other purposes. 
Introduced by Senator Kilgore, December 
21. 


ATOMIC ENERGY 


Discussion of the atomic bomb and of 
the control of atomic energy has oceupied 
many hours in the 79th Congress. The 
following gives Congressional Record ref- 
erences to the most important debates, ad- 
dresses and discussions on this subject : 


Discussion, ‘‘The Military Phase of the 


Atomic Bomb,’’ by Senator 
Congr. Rec., Nov. 1, pp. 10414-10415. 
Extension of remarks, ‘‘The Atomic 


Age,’’ by Congressman Gathings: Congr. 
Rec., Nov. 1, pp. A4991—A4993. 


Extension of remarks, ‘‘On the Atomic 
3omb,’’ by Congressman Voorhis: Congr. 
Rec., Nov. 2, pp. A5015—A5017. 


Extension of remarks, ‘‘The Atomic 
Bomb,’’ by Congresswoman Douglas of 
California, quoting statement of principles 
by scientists of Philadelphia: Congr. Rec., 
Nov. 5, pp. A5033—A5034. 


Extension of remarks, ‘‘Atomie Energy 
Control,’? by Congresswoman Douglas of 
California, quoting a resolution adopted by 
a group of prominent scientists meeting at 
Rye, N. Y.: Congr. Rec., Nov. 5, p. A5040. 

Extension of remarks, ‘‘The Atomic 
Bomb,’’ by Congressman Wickersham, in- 
cluding statement from William D. Geer, 


§ 
{ 
nef 
h 
is 
el 
nt} 
a 
| 
a 


118 


publisher of Fortune: Congr. Rec., Nov. 6, 
pp. A5068—A5069. 


Statement on the atomic bomb by Dr. 
Harlow Shapley: Congr. Rec., Nov. 8, p. 
10663. 

Discussion, ‘‘Atomie Energy,’’ by Con- 
gressman Voorhis: Congr. Rec., Nov. 8, pp. 
10712-10714. 


Extension of remarks by Congressman 
Voorhis quoting article by Dorothy Thomp- 
son: Congr. Rec., Nov. 8, p. A5140. 


Extension of remarks, ‘‘Control of the 
Use of Atomic Energy,’’ by Senator Smith, 
Congr. Rec., Nov. 14, pp. A5209-A5211. 


Extension of remarks by Congressman 
Reed quoting article ‘‘The Atomic Jag,”’ 
by Milton Mayer: Congr. Rec., Nov. 14, pp. 
A5225-A5226. 


Extension of remarks, ‘‘Atomie En- 
ergy,’’ by Congresswoman Douglas of IIli- 
nois, quoting statement by Dr. J. C. 
Stearns: Congr. Rec., Nov. 14, pp. A5236- 
A5237. 

Extension of remarks, ‘‘Security and the 
Atom Bomb,’’ by Congresswoman Douglas 
of Illinois: Congr. Rec., Nov. 14, p. A5242. 


Extension of remarks, ‘‘Atomie En- 
ergy,’’ by Congressman Havenner: Congr. 


Ree., Nov. 14, pp. A5243-A5244. 


Extension of remarks, ‘‘ Arctic Cradle 
of the Atom,’’ by Delegate Bartlett, quot- 
ing article by Richard L. Neuberger : Congr. 
Ree., Nov. 15, pp. A5263—A5265. 


Extension of remarks, ‘‘Scientist Speaks 
on Atomic Energy,’’ by Congressman Voor- 
Dr. Lyle B. 


pp. A5283- 


his, quoting statement by 
Borst: Congr. Rec., Nov. 15, 
A95284. 

Text of the Truman-Attlee-King com- 
muniqué on use of atomie power: Congr. 
Rec., Nov. 19, pp. 10987-10988. 


Extension of remarks, ‘‘Russia and the 


Bomb,’’ by Congresswoman Douglas of 
California, quoting article by Freda Kirch- 
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wey: Congr. Rec., Nov. 19, pp. A53l& 
A5319. 

Address, by Hon. James M. Tunnell, ¢ 
Delaware, before Conference on Aton 
Power and Publie Policy: Congr. Rec., No 
20, pp. A5362—A5364. 


Discussion, ‘‘Can We Get Along?’’ by; 
Congresswoman Douglas of Californi; 
et al., commenting on Truman-Attlee-Kiny| 
statement: Congr. Rec., Nov. 23, pp. 11120- 
11125. Includes statement signed by lox 
list of scientists. 


Extension of remarks, ‘‘ Dorothy Thom. 
son on What It Will Take to Prevent a 
Atomie War,’’ by Congressman Voorhis 
Congr. Rec., Nov. 23, pp. A5455-—A5456. 


Extension of remarks, ‘‘Heed These Se. 
entists,’’ by Congressman Kefauver, quot 
ine editorial from Chattanooga Time 
Congr. Rec., Nov. 26, pp. A5486—A5487. 


Extension of remarks, ‘‘The Luce Rev. 
lution on Atomic Power,’’? by Congres. 
woman Luce, quoting editorial from art. 
ford Courant: Congr. Rec., Nov. 29, | 
A5d75. 

Extension of remarks, ‘‘The Atomi 
Bomb,’’ by Congressman Reed of Nei 
York, quoting editorial from Dunkirk (XN 
Y.) Evening Observer: Congr. Rec., Nov 
29, p. A5579. 


Extension of remarks, ‘‘Control ¢ 
Atomic Energy,’’ by Congressman Rowai 
quoting resolution by University of Chi 
cago faculty members: Congr. Rec., Dee. 3 
pp. A5624-A5625. 


Extension of remarks, ‘‘Control 0 
Atomie Energy,’’ by Congresswoma! 
Douglas of California, giving transcrip! 
of American Broadcasting Company’s pr 
gram on atomic power on which she ap- 
peared: Congr. Rec., Dec. 5, pp. A56%- 
A5696. 

Extension of remarks, ‘‘Atomic 
ergy,’’ by Congressman Judd, recording 
resolution passed by scientists of Univer: 
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sity of Minnesota: Congr. Rec., Dec. d, p. 
A5699. 

Text of Atomic Scientists Series of arti- 


cles, compiled by International News Ser- 
vice: Congr. Rec., Dee. 10, pp. 11881-11885. 

Articles on ‘‘ Foreign Espionage and the 
Atomic Bomb’? by Howard Rushmore: 
Congr. Re C., Dee. 10, pp. 11889-11890. 

Extension of remarks, ‘‘The Atomic 
Bomb—Address by Walter Myers, Jr.,’’ by 
Coneressman Ludlow, giving text of the 
address: Congr. Rec., Dee. 11, p. A5814. 

Extension of remarks, ‘‘The Atomic 
3omb and Its Implications,’’ by Congress- 
man Gathings, quoting address by Dr. 
Marshall Wingfield of Memphis: Congr. 
Rec., Dee. 18, pp. A5901—A5903. 

Resolution on Atomic-Energy Control 
(against the May-Johnson bill) by 200 
members of the National Academy of Sci- 
ences: Congr. Rec., Dee. 14, p. A5940. 

‘‘The Atomic Bomb Makes World Peace 
Imperative,’? remarks by Congressman 
Vursell: Congr. Rec., Dec. 18, p. 12460. 

Extension of ‘*Resolution on 
Atomic Energy Control,’’? by Congressman 
Rowan, giving text of and signees of resolir 
tion submitted by 200 members of the Na- 
tional Academy of Sciences: Congr. Rec., 
Dec. 19, pp. A6099-A6101, 

Extension of remarks, ‘‘Controlled 
Atoms or Controlled Lives,’’ by Senator 
Willis, quoting article by James H. Me- 
Graw, Jr.: Congr. Rec., Dee. 21, pp. A6176— 
A6177. 


remarks, 


OTHER DISCUSSION, ETC., ON 
ScIENTIFIC MATTERS 


Address, ‘‘ Tuberculosis Is Preventable,”’ 
by Senator Green: Congr. Rec., Nov. 1, pp. 
A4981—A 4982. 

Confirmation of nomination of Dr. Ed- 
ward U. Condon as director of the National 
Bureau of Standards: Congr. Rec., Nov. 2, 
p. 10480. 

Extension of remarks, ‘‘Put the Scien- 


tists in Charge,’? by Congressman Mills, 
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quoting editorial on Kilgore-Magnuson 
bills: Congr. Rec., Nov. 7, pp. A5120- 
A9d121. 

Address, ‘‘Rural Health,’’ by Dr. B. F. 
Austin, reprinted: Congr. Rec., Noy. 8, pp. 
A5161—A5162. 

**Set the American Indians Free,’’ by 
O. K. Armstrong, reprinted from Readers 
Digest: Congr. Rec., Nov. 13, pp. A5181- 
A5182. 

Extension of remarks, ‘‘Science and the 
Draft,’’ by Congressman MeDonough, quot- 
ing editorial from New York Times: Congr. 
Rec., Nov. 14, pp. A5216—A5217. 

Tribute to Matthew Fontaine Maury, by 
Congressman Robertson of Virginia, mark- 
ing one hundredth anniversary of founding 
of U. S. Naval Academy at Annapolis: 
Congr. Rec., Nov. 15, pp. A5281—A5283. 

National Science Foundation,’’ an 
editorial reprinted from Jour. Amer. Med. 
Assoc.: Congr. Rec., Nov. 20, pp. A5387- 
A5388. 

Text of Supplementary Protocol Con- 
cerning Whaling: Congr. Rec., Nov. 26, p. 
11161. 

Extension of remarks, ‘‘ Will Bureau of 
Medicine Be the Solution to Existing Prob- 
lems within Veterans Administration?’ by 
Congressman Kefauver, quoting statement 
of Joseph Leib for early passage of H. R. 
4717: Congr. Rec., Nov. 26, pp. A5493- 
A5494. 

Extension of remarks by Congressman 
MeDonough listing persons and organiza- 
tions endorsing Scientifie Bill H. R. 2827: 
Congr. Rec., Nov. 26, pp. A5495—A5496. 

Tribute to services of Dr. Lyman J. 
Briges, retiring head of National Bureau 
of Standards, by Congressman Case: Congr. 
Rec., Dee. 3, p. 11509. 

Diseussion on S. 1610, to provide for the 
rehabilitation of the Philippine Islands 
(coast and geodetic surveys, Philippine 
fisheries, weather information, ete.) : Congr. 
Rec., Dee. 5, pp. 11644-11650. 

Extension of remarks, ‘‘Shortage of 
Penicillin,’’ by Congressman Flood: Congr. 
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Rec., Dee. 10, p. A5772. (See also Dee. 12, 
p. 48909.) 

Address, ‘‘Science and the Government,’’ 
by Senator Kilgore: Congr. Rec., Dee. 10. 
pp. Ad781—A5785. 

Extension of remarks, ‘‘We Shall Need 
Professional Men and Women and Scien- 
tists if We Are to Keep in Step with the 
Progress of the Age,’’? by Congressman 
Reed, of New York, quoting letter from 


constituent: Congr. Rec., Dee. 10, pp. 
A5794-A5795. 
Extension of remarks, ‘‘The War and 


Congress- 
Secretary 
Ad8d5— 


Our Vanishing Resources,’’ by 
man King, quoting article by 
Ickes: Congr. Ree., Dec. 12, pp. 
A5856. 


THE AMERICAN NATURALIST 


[Vol. LXXx 


Extension of remarks, ‘‘Soil Conserva. 
tion,’? by Congressman Stewart: Cong) 
Rec., Dee. 13, pp. A5916—A5917. 

Report on the Quebee Conference 0; 
United Nations Food and Agricultural Or. 
ganization, by Senator Capper: 
Rec., Dee. 15, pp. A5963—A5966. 

Remarks on soil conservation, by Con 
eressman Stewart: Congr. Rec., Dee. 17, pp 
12405-12407. 

Extension of remarks, ‘‘Gold in Idah 


Congr 


Primitive Area,’’ by Congressman White 
quoting article by Walter Hovey Iiill 
Congr. Rec., Dee. 18, p. A6042. 


Extension of remarks, ‘‘Our Soil and the | 


National Fertilizer Bill,’’ by Senator Hill 
Congr. Rec., Dee. 20, pp. A6121-A6123. 


THOMAS J. MANEY 
1888-1945 


WHEN T. J. Maney, Research Professor 
and Chief of the Pomology Subsection at 
Iowa State College, died at Rochester, 
Minnesota, on October 12, as a result of an 
embolus following an operation performed 
a week previously, horticulture lost an in- 
ternationally recognized research worker, a 
valued contributor to the literature of his 
chosen field and a gifted teacher. 

Professor Maney’s great contributions to 
horticulture grew out of the research work 
in the Department of Horticulture at Iowa 
State College, where he spent his entire 
professional career. A skilful plant propa- 
gator and a major student and research 
worker in pomology, Professor Maney’s in- 
vestigations dealt successively or simulta- 
neously with grape pruning, soil manage- 
ment of apple orchards, vegetative propa- 
vation of apple trees, effects of stocks on 
scions and scions on stocks as related to 
productiveness, hardiness and longevity in 
apples, hybridization for the production of 
better varieties of fruits and the discovery 
of hardy dwarfing stocks for apples and 
smooth-stemmed budding stocks for roses. 


Most important, perhaps, was the demon. 
stration of the value of topgrafting les 
hardy varieties of apples on congenial 
hardy varieties to minimize winter injury 
Introductions of two excellent, compara- 
tively hardy peaches, Polly and Sungold, 
are largely attributable to Professor Maney 
He located and introduced a hardy dwar! 
apple stock, Clark’s Seedling. Hybrids 
which he made between the common peach. 


P. persica, and P. davidiana are highly re- | 


sistant to peach borers and promising a 
budding stocks. A hybrid rose, R. blanda 
R. multiflora, gave rise to some thornless 


individuals of which No. 5 is extensively | 


used as a stock for roses. Four selections 
from seedlings of Juniperus chinensis sar: 
genti are about to be introduced, one of 
which, No. 4, will bear the Maney name. 
J. c. maneyi. Raspberry and strawberry 


crosses already in bearing, but not yet fully | 


tested, promise additional varieties valuable 
to fruit growers. 

‘*Tom’’? Maney was born in Geneva, Nev 
York, on April 24, 1888. His father was 
Thomas Maney, a successful fruitgrower 
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His mother was Ellen Desmond Maney. 
“Tom’’ was educated at Iowa State Col- 
lege, majorine in horticulture under the 
late S. A. Beach. In 1922 he married Lois 
M. Rath of Dubuque, Iowa. Mrs. Maney 
and three sons, Flight Officer Thomas J. 
Maney, Jr., David, and John, 
Professor Maney was buried in the Iowa 
State College cemetery on October 16, 1945. 

Professor Maney was a member of the 
American Society for Horticultural Sei- 
ence, the American Pomological Society, the 
Towa Academy of Science, the Society of 


survive. 


the Sigma Xi, Gamma Sigma Delta, Alpha 
Zeta and the Iowa State Horticultural So- 
ciety. His contributions in scientific and 
practical bulletins and papers of perma- 
nent value number in the neighborhood of 
100. His influence in achieving a better 
horticulture for Iowa and America was 
widespread, and far and wide are friends 
and acquaintances who admired his judg- 
ment, respected his accomplishments and 
loved him for his fine personality and char- 
acter. Pickert and H. L. Lantz 
STATE COLLEGE 


No. 788 = 

Ny 
a 
a- 
d 
y 
ri 
\s y 
h 

AS 
| 
1s 
is 
| 


122 


THE AMERICAN NATURALIST 


(Vol. LXXX 


THE NEW YORK UNIVERSITY-BELLEVUE MEDICAL CENTER 


Puans for the New York University- 
Bellevue Medical Center have been an- 
nounced by Dr. Harry Woodburn Chase, 
chaneellor of the university. 

The university will be responsible for six 
major building units. The entire project 
it is estimated will eost $27,500,000. New 
York City previously had announeed plans 


of Residence for medical students, an audi. 
torium, and an Institute of Forensic Medi. 
cine, the latter the first of its kind. 

The principal units will be the 14-floo 


University hospital, a slender structure, 


resting on the base of the five-floor medica] 
school to form a 19-floor building. Its 
foundation will be H-shaped,’ with two five. 


the 


AND CLINI 


NEW YORK UNIVERSITY COLLEGE OF MEDICINE, UNIVERSITY HOSPITAL 
PART OF NEW MEDICAL CENTER (artist’s drawing). 


floor wings for each of the major depart: 
ments of the medical school. 

The hospital will provide moderate-fee 
(private and semi-private) facilities for 
patients of the University- Clinic. 


for the extensive rebuilding of the Bellevue 
Hospital buildings at a cost of $12,500,000. 
The buildings will cover the four city blocks 
between 30th and 34th Streets, First Ave- 
nue and East River Drive—immediately 
north of the present Bellevue Hospital. 
With equipment and maintenance for 
the first five years the units to be erected 
by the university will cost $15,000,000. 
They will include a new building for the 
College of Medicine, a University Clinic, 
a University Hospital with 480 beds, a Hall 


bed ‘‘wards,’”’ will all be single, designed 
for the most part for patients of moderat? | 
income. Each wing of the building con- 
taining three or more departments cal 
serve as a collaborating Research Institute 
for the study of special problems. 


The | 


rooms, with the exception of several four: | 
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ATR VIEW (architect’s’ drawing) OF PROPOSED NEW YORK UNIVERSITY-BELLEVUE 

MEDICAL CENTER between 25th and 34th Streets, First Avenue and East River Drive. Fore- 

ground, buildings of $15,000,000 New York University project; background, City’s $12,500,000 
Bellevue rebuilding project. 
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HALL OF RESIDENCE, NEW YORK UNIVERSITY’S NEW MEDICAL CENTER. 


(Artist’s drawing. ) 


The university clinic will oceupy two 
wings of the first floor and part of the sec- 
ond floor at the First Avenue end of the 
main building, which will have nineteen 
floors. On the second floor another wing 
will be devoted to more office suites which 
may serve appropriately for the principal 
diagnostic center of the clinic, direct access 
being made to the diagnostic laboratories 
of elinieal pathology and radiology. Physi- 


GRANTS OF THE SUGAR 


Dr. Rospert C. Hocker, scientifie direc- 
tor of the Sugar Research Foundation, has 
announced that new grants for research 
amounting to $36,200 have been awarded 
by the Foundation to eight universities and 
a State experimental station. The recip- 
ients of these grants are: Princeton Uni- 
versity, the University of Utah, the Univer- 
sity of Texas Medical School, the University 
of Wyoming, Emory University Medical 
School, the California Institute of Technol- 


cal and occupational therapy will also be on 
the second floor, and the Department of 
Preventive Medicine and Community 
Health will occupy a central position in 
relation to the entire clinic. 

There will be a Hall of Residence of 
two hundred and seventy-nine rooms to 


Vol. LXXX 


provide living quarters for students unable | 


to reside at home and who must now find 
quarters in the scattered boarding houses 


RESEARCH FOUNDATION 


ogy, Tufts Dental College, the University 
of Rochester and the New Jersey State Ex- 
perimental Station. The studies will seek 
new industrial uses of sugar and its value as 
a food. It is stated that in some eases the 
objectives of studies directed toward assist- 
ing the war effort would need to be modi- 
fied, while others, such as research on tech: 
nological and practical problems, which 
were not feasible during wartime, could 
now be given serious consideration. 
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GUATEMALA RESEARCH CENTER OF IOWA STATE COLLEGE 


JowA STATE COLLEGE has established a 
research center for the study of corn and 
other crops at Antigua, Guatemala, with 
the approval of the State Board of Edu- 
cation. Crops to be studied will be those 
originating in Central America which are 
of importance to midwestern agriculture. 
The new center is believed to be the first 
of its kind conducted by a United States 
educational institution independently of 
the Government. 

Construction of the physical plant has 
begun, and the center is expected to be 
ready for use by July 1. Its establishment 
culminates two years of plant exploring 
and preliminary corn research begun in 
Guatemala early in 1944 by Dr. I. E. Mel- 
hus, head of the Department of Botany and 
Plant Pathology, and Dr. George Goodman, 
now of the University of Oklahoma. 

An advisory board, consisting of repre- 
sentatives of the college and cooperating 
agencies, will administer the center as a 
part of the college. A resident director and 
a small staff will be maintained there dur- 
ing most of the year. 

A limited number of graduate and un- 
dergraduate students will study at the cen- 
ter for periods of from three to nine months. 
At the outset, enrolment probably will be 
limited to fifteen students or less. It is 
possible that students from other institu- 
tions will be admitted. However, only 


seniors or, in special eases, Juniors will be 
eligible for study there. 

Cooperating with the college to establish 
the center are the Guatemalan Government, 
the Hacienda Company in that country and 
the United States Office of Foreign Agri- 
cultural Relations. Several private grants 
have been made to finance the center, in- 
cluding one from Earl May, president of 
the May Seed and Nursery Company at 
Shenandoah. Mr. May earlier made the 
college a grant of $75,000 which made it 
possible to carry out the preliminary stud- 
les. 

Plans have been made by the Hacienda 
Company of Guatemala to erect a modern 
10-room, 1-story building as headquarters 
for the center. This company and the 
Guatemalan Government will provide other 
land for experimental and trial ground 
purposes. Other buildings, including hous- 
ing for employees of the center, are to be 
erected as needed. 

When the center opens, the study of corn 
will be emphasized. Some of the work 
which will be continued at the center has 
previously been started at Chocola, Guate- 
mala, at the cooperative experiment station 
of the National Agricultural Institute. It 
was at Chocola that Dr. J. R. Wallin, Iowa 
State plant pathologist who recently re- 
turned from Guatemala, did some study on 
his trip. 


HELEN PUTNAM FELLOWSHIP AT RADCLIFFE COLLEGE 


RADCLIFFE COLLEGE invites applications 
for the Helen Putnam Fellowship for Ad- 
vanced Research in the general field of 
genetics or of mental health. The fellow- 
ship, carrying a stipend of $2,000, covers 
a period of eleven months, from October 
1, 1946. It is open to mature women schol- 
ars who have gained their doctorate or pos- 


sess similar qualifications, and who have 
research in progress. All normal labora- 
tory facilities will be provided to the win- 
ner of the Putnam Fellowship, whose ap- 
pointment will be announced about May 1. 
Applications for the award must be sub- 
mitted to Radcliffe College,>-Cambridge, 
Mass., not later than April 1. 
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DEAN OF THE SCHOOL OF PUBLIC HEALTH AT HARVARD 
UNIVERSITY 


BRIGADIER GENERAL JAMES STEVENS SIM- 
mons, U.S.A., chief of the Preventive Medi- 
cine Service, Office of the Surgeon General, 
has been appointed dean of the School of 
Public Health of Harvard University. 

The Rockefeller Foundation has granted 
$1,000,000 for the expenses of the school 
from July 1, 1946, to June 30, 1956, and 
Harvard University has set aside an addi- 
tional sum of $750,000 as an endowment 
to supplement the present endowment fund. 
The School of Public Health will have co- 
equal status in the university with the 
Harvard Medical School and other profes- 
sional divisions. 

Brigadier General Simmons, who had 
international responsibility for the health 
of troops and countless civilians during the 
war, and who received the Distinguished 
Service Medal on November 19, is expected 
to assume his new work on July 1, 1946. 

The citation accompanying the medal 
reads: ‘‘Brigadier General Simmons ren- 
dered exceptionally meritorious service in 
a duty of heavy responsibility as chief of 
the Preventive Medicine Service, Office of 
the Surgeon General, from November, 1939, 
to August, 1945. The service he organized 
and developed carried out a world-wide 
program of military and civil public health 
which secured both immediate and endur- 
ing benefits by reducing hazards to the 
health of troops, to civilians engaged in 
essential war work and to refugees and 
displaced persons. 

‘‘By applying the best available knowl- 
edge and fostering research, he developed 
and extended new information on the 
causes and prevention of communicable 
diseases, on the improvement of nutrition 
for soldiers and on the reduction or elimi- 
nation of the health hazards of mechanized 
warfare and industrial occupations. 


‘‘His teachings, influence of personality 
and adherence to ideals inspired and es. 


tablished a positive concept of health for | 


troops and civilians. 

‘*With extraordinary foresight, he was 
in advance of events, devising measures 
for health protection before critical needs 
arose; and with dynamic energy, he over. 
came severe difficulties. 

sy protecting the health of the Army 
and conserving the health of the nation, 
General Simmons contributed directly to 
winning the war.”’ 

In addition to its present marble build- 
ine at 55 Shattuck Street, Boston, the 
school will oecupy the Harvard-owned Col- 
lis P. Huntington Memorial Hospital, 
nearby, which was used before the war for 
cancer and tumor research and during the 
war by the Government for secret experi- 
ments. Acquisition of this hospital, which 
is to be remodelled, will give to the school 
an additional 40,000 square feet of floor 
space. 

Founded in 1922, with the aid of a 
Rockefeller Foundation grant now known 
as the Henry P. Walcott Endowment Fund, 
the Harvard School of Public Health 
pioneered in special departments such as 
industrial hygiene and child health. 

Among the purposes of the school is ad- 
vanced professional training of highly 
qualified men for positions in public health 


research, training and administration. Its | 


laboratories, some of which will be moved | 
to the Huntington Hospital, inelude in- | 
stallations for study of atmospheric, chemi- | 


eal and physiological problems. 
have been used extensively for governmen- 
tal war agencies, particularly in regard to 
physiological problems engendered by the 
airplane and the submarine. 


They | 


No. 


PUBLIC 


HEALTH AT HARVARD UNIVERSITY 127 


Signal Corps, U. S. Army 


BRIGADIER GENERAL JAMES STEVENS SIMMONS 
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THE ELISABETH SEVERENCE PRENTISS NATIONAL AWARD 
IN HEALTH EDUCATION 


(See cover for Photograph) 


Dr. C.-E. A. WiINsLow, professor emeri- 
tus of public health, Yale Medical School, 
was awarded on November 27 the second 
annual Elisabeth Severence Prentiss Na- 
tional Award in Health Education by the 
Cleveland Health Museum at its Fifth An- 
nual Civie Luncheon. 

The award is given annually to the in- 
dividual or institution chosen by the Na- 
tional Advisory Council Committee of the 
Health Museum for outstanding service in 
health education. Dr. Winslow received a 
symbolic bronze plaque in which he was 
cited as ‘‘ Author, Educator, Curator, Sani- 
tary Engineer, Appraiser in Public 
Health.’’ His name will be engraved upon 
the Severence Award model, which remains 
permanently at the museum. 

Dr. Winslow was introduced from New 
York over the N. B. C. Network by Dr. 
James Rowland Angell, president emeritus 
of Yale University. 

In accepting the award, Dr. Winslow 
outlined ‘‘Ten Goals of Public Health”’ 
which should receive first consideration and 
support, and stated that pioneering is neces- 
sary but that continuing and accelerating 
activity by such institutions as the Health 
Museum is necessary to attain the desired 
level in public health. The ‘‘Ten Goals’’ 
are: 

(1) Local Health Protection: ‘‘If we had 
1,200 units of size adequate for efficient 
operation, a basic minimum of health pro- 
tection could be provided, and at a cost of 
only one dollar per year per person 
served.’’ 

(2) Voluntary Health Agencies: ‘‘Free- 
dom and initiative give this type of agency 
its unique value; but the conflicting de- 
mands of agencies, each of which is con- 
cerned with a special disease or with a spe- 
cial period of life, creates confusion in the 


public mind and leads to fantastie inequal 
ties in the distribution of funds... . (W 
need) joint solicitation of funds for th} 
common cause of the people’s health.’’ 
(3) Child Welfare: ‘‘What we reall 
need, in every state and every local are 
is a Council on Childhood, to ecoordinat 
existing machinery in health, welfare, ed 
cation, recreation and the like, and to d 
velop a vital and complete program fi 
building the young America of the future.’ 


(4) Community Health Educator; 
‘Only a community health educator .. 
ean effectuate the teaching of health prin 
ciples by the organization of communit 
groups, ready to act at each appropriat 
moment for the support and extension ¢ 
needed health facilities.’’ 


(5) Compulsory National Health Insw 
ance; ‘‘There is but one way in which thi 
care can be provided . . . and that is pre 
payment of medical costs through expan 
sion of our national compulsory insurane| 
system, ”’ 

(6) Chronic and Convalescent Car 
‘““We need... far greater facilities fi 
the institutional care of two classes of cases, 
the convalescent and the chronic, which 4 
not need the costly facilities of a genera 
hospital but cannot receive the attentio 
they require in the average home.”’ 

(7) Preventing Tooth Decay: ‘‘Ver 
special efforts must be made to increase tl 
corrective work done for the school chil 
so that the young adult may not arrive # 
maturity with his dentures in a conditio 
of advanced deecay.”’ 


(8) Low Rent Housing Program: “. . 
a decent home is basie in physical, eme | 
tional and social health. To attain thi) 
objective requires continuation and expat: 


TE 
of th 
adde 
curat 
lar 
eral 
numl 
he in 
on a 
turtle 
elaliz 
mens 
in or 
each 
cure | 
alone 
field» 
Creta 

Fol 
ing 0} 
turtle 
methc 
seum 
jury 
specie 
Unite 
This 
but p 
the e 
prepa 
cause 
of the 
and el 
earliel 
situat: 


|_| 
No. 
s10n 
oral 
oW 
ehil 
men 
on t 
the 


wi 


No. 788 CHICAGO NATURAL 


sion of our Federal low-rent housing pro- 


orams. 
(9) Better Mental Hygiene Facilities: 
“We need more psychiatrists .. . more 


child euidanee and behavior centers, and 
mental hygiene clinies, more enlightenment 
on the part of the family doctor, the nurse, 
the teacher, the social worker and the par- 
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ent, who must all be in the firing line in the 
war against mental disease.’’ 
(10) International Health: ‘‘ Finally, in 
the next few months, we shall be building 
a new organization for International 
Health, to carry on the fine work which was 
performed in this field by the Health See- 
tion of the League of Nations.’’ 


APPOINTMENTS AT THE CHICAGO NATURAL HISTORY 
MUSEUM 


THE Division of Vertebrate Paleontology 
of the Chicago Natural History Museum has 
added Dr. Rainer Zangerl to its staff as 
curator of fossil reptiles. Besides the regu- 
lar curatorial duties of building up a gen- 
eral study collection and of planning a 
number of future exhibits of fossil reptiles, 
he intends to specialize for the time being 
on a first-class study collection of fossil 
turtle skeletons. This project calls for spe- 
cialized collecting of large numbers of speci- 
mens fn many Mesozoic and Tertiary basins 
in order to obtain series of individuals of 
each of the occurring species, and to pro- 
cure skeletal material other than the shells 
alone. This project was begun with recent 
field work in the Selma Formation (Upper 
Cretaceous) of southern Alabama. 

For some time Dr. Zanger! has been work- 
ing on a comparative osteology of the living 
turtles of the world. By the use of x-ray 
methods, large numbers of preserved mu- 
seum specimens can be studied without in- 
jury to the materials. Thus even rare 
species and those poorly represented in 
United States collections can be examined. 
This work is not. only interesting in itself, 
but provides an essential background for 
the evaluation of fossil materials. Such 
preparation is all the more necessary be- 
cause the status of our present knowledge 
of the fossil turtles of the United States 
and elsewhere is but little better than that 
earlier prevailing among the ungulates, a 
situation that prompted Kowalevsky in 


1874 to comment on the long lists of generic 
and specific names based mostly on insuffi- 
cient materials: ‘‘The great drawback ere- 
ated by this state of affairs lies in the de- 
lusion that our understanding of fossil 
forms is making good progress, while in 
reality it is only names that are being multi- 
plied, our knowledge of the organization 
and importance of newly discovered fossil 
forms relative to the living creation remains 
almost wholly unchanged.’’ 

Dr. Zangerl’s recent review of the osteol- 
ogy of the amphibaenid ‘‘lizards’’ tends to 
show that these most curious reptiles are 
not lizards at all. He has thus outlined a 
major problem in vertebrate classification. 
Further work on this question, part of it 
embryological, is in prospect. 

The appointment of John Randolph Mil- 
lar as deputy director, effective from Janu- 
ary 1, has been announced by Colonel Clif- 
ford C. Grege, the director. 

Mr. Millar had been curator of the mu- 
seum’s N. W. Harris Public School Ex- 
tension Department which cireulates 1,200 
traveling exhibits among some 500 Chicago 
schools. Richard A. Martin, curator of 
Near Eastern archaeology since 1937, has 
been appointed to sueceed him. 

Mr. Millar has been a member of the mu- 
seum staff for twenty-nine years, having 
joined the staff shortly after graduating 
from Chieago’s Crane Technical High 
School in 1917, as a preparator in the plant 
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reproduction laboratories of the depart- 
ment of botany. He has studied at various 
periods, at the Armour (now the Illinois) 
Institute of Technology and at the Uni- 
versity of Chicago. 

As deputy director, Mr. Millar will assist 
the director Colonel Clifford C. Gregg, in 
many details of the administration of the 
museum as a whole, and will serve as di- 
rector when he is absent. In addition, he 
will have charge of many special activities 
to which hitherto no staff member has been 
specifically assigned. He will be in charge 
of all special exhibits, a number of which he 
has in the past handled with success. 

Mr. Millar has been a member of four 
museum expeditions—the first was to south- 
ern Florida in 1918-19. In 1922 he was a 
member of the Stanley Field Expedition to 
British Guiana. In 1926 he again went to 


RETIREMENT OF ERN 


Dr. Ernst ATHEARN BEssSEY has been 
retired as head of the department of botany 
and plant pathology at Michigan State Col- 
lege after thirty-five years of service in that 
position. He has been given the title of dis- 
tinguished professor of botany and has been 
provided a special office-laboratory in an- 
other building, Morrill Hall, because of the 
crowded condition of the Beal Botanical 
Laboratory, which houses the department 
of botany. He is succeeded by Dr. F. L. 
Wynd, assistant professor of botany at the 
University of Illinois, who assumed his 
duties toward the close of July. 

Dr. Bessey will devote his time to re- 
search and writing, especially alone myeco- 
He is a son of Dr. Charles 
Edwin Bessey (1845-1915), who was the 
first professor of botany at Iowa State 
Agricultural College from 1870 to 1884, in- 
clusive, and thereafter, until his death, the 
head of the department of botany of the 
University of Nebraska. 

Dr. Bessey was born at Ames, Iowa, on 


logical lines. 
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South America as a member of the Marshal] | 


Field Expedition to Brazil. In 1938 he 
conducted the Sewell Avery Expedition to 
the Bay of Fundy. 


Mr. Martin, the new curator of the Har. | 


ris Extension, is known for his work in 
assembling and preparing the Babylonian 
collections of the museum. Before joining 
the museum staff, he was field director of 
the Syrian expedition of the’ Oriental In- 
stitute (University of Chicago), and spent 
seven years in the Near East and con. 
tiguous regions, directing excavations and 
making studies of ancient civilizations. In 
1934 he was a member of the Marshall Field 
Anthropological Expedition to Iraq, Iran, 
and other areas of the Near East for the 
then Field Museum. He was appointed 
curator of Near Eastern archeology early 
in 1937. 


ST ATHEARN BESSEY 


February 20, 1877, and was prigately 
taught until 1887, when he entered the pub- 
lie schools in Lincoln, Nebraska. From the 
University of Nebraska he received the de. 
erees A.B. in 1896, B.Sc. in 1897 and A.M 
in 1898, being elected to Phi Beta Kappa 
in 1896 and to Sigma Xi in 1898. In 
March, 1899, he became associated with th: 
U. S. Department of Agriculture in the 
Division of Vegetable Physiology and 
Pathology. 

The summer of 1902 he spent as agricul: 
tural explorer in Russia, the Caucasus and 
Turkestan. In 1903 he spent the summer 
in the same capacity in Russia and _ the 
Caucasus, accompanied by his father. 
Charles E. Bessey, and in the spring 0! 
1904 he visited Algeria for the purpose 0! 
obtaining date palms for planting in the 
United States. 


In the intervening periods} 


he studied under Professor Georg Klebs, of | 


the University of Halle, Germany, where hi 
received the Ph.D. degree in June, 1904 


For the next seven weeks he was a guest at} 
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the laboratory of Professor Carl Goebel at 
the University of Munich. 

He returned to the U. S. Department of 
Agriculture in the fall of 1904 and in De- 
cember, 1905, was put in charge of the Sub- 
tropical Laboratory and Garden at Miami, 
Florida. He resigned from this position to 
become, in the fall of 1908, professor of 
botany and bacteriology at Louisiana State 
University, a position he held for two years, 
voing to Michigan Agricultural College (as 
it was then called) on September 1, 1910, 
as head of the department of botany. He 
was visiting professor of botany at the Uni- 
versity of Hawaii from September, 1939, to 
July, 1940. At Michigan State College he 
was acting dean of the Division of Applied 
Science, 1927-1930, and dean of the Gradu- 
ate School, 1930-1944. 

He was joint author with his father of 
the eighth edition of ‘‘The Essentials of 
Colleze Botany’’ (1914) and was author of 
the ‘‘Text-book of Mycology’’ in 1935. He 
was president of the Mycological Society of 
America in 1941 and of the Michigan Aead- 
emy of Science in 1915. He was secretary 
of Section G of the American Association 
for the Advancement of Science in 1901. 
He is a charter member of the American 
Phytopathological Society and a member 
of the Botanical Society of America, the 


DR. ERNST ATHEARN BESSEY 
DISTINGUISHED PROFESSOR OF BOTANY, MICHIGAN 
STATE COLLEGE 


Torrey Botanical Club, the American Soci- 
ety of Naturalists and the National Geo- 
eraphie Society. 


THE APPOINTMENT OF JOSEPH S. ILLICK AS DEAN OF THE 
NEW YORK STATE COLLEGE OF FORESTRY 


Dr. JoseEpH S. has been named 
dean of the New York State College of For- 
estry at Syracuse University by unanimous 
vote of the board of trustees. He has served 
as acting dean since 1943. 

Formerly state forester of Pennsylvania, 
he came to the New York State College of 
Forestry as special lecturer in silviculture 
in February, 1931. He became head of the 
department of forest management the fol- 
lowing September. Dean Illick will give 
courses in the field of forest administration 
in connection with his work as dean. 


Chancellor William P. Tolley of the uni- 
versity speaking for the trustees of the col- 
lege recalled the fact that Dr. Illick had 
served as acting dean since the retirement 
of Dean Samuel Spring on June 30, 1944. 
He pointed out that Dr. Illick had demon- 
strated that he had administrative ability 
of a very high order and believes that the 
college will make unprecedented progress 
under his direction. Dr. Tolley continued : 

‘*He has already made a signal contribu- 
tion in the formulation of the plans for 
three new buildings—general forestry, wood 
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technology and a paper and plastics labora- 
tory which will be built by the state during 
the post-war period. 

‘*We believe that the College of Forestry 
is the foremost institution of its kind in 
America. Many members of its faculty 
enjoy an international reputation. As we 
canvassed the field for leadership and ad- 
ministrative ability we discovered that we 
did not need to go beyond our own campus 
to find outstanding talent.’’ 


DR. JOSEPH ILLICK 


It was he who organized the meeting of 
industrial representatives at a conference 
on new developments in wood products 
which was held at the college in 1944. 

He taught at Pennsylvania State Forest 
School, at Biltmore Forest School, studied 
at the University of Munich, was subse- 
quently director of the Pennsylvania State 
Forest School, and, later, chief of silvicul- 
ture, Pennsylvania Department of Forests 
and Waters, and, successively, chief of re- 
search and state forester of Pennsylvania. 
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He holds degrees from Lafayette College, | 


Biltmore Forest School and Juniata Col- 
lege. He is chairman of the Division of 
Edueation, Society of American Foresters; 
chairman of the Committee on Legislation 
and Policy of the New York Section of the 
Society of American Foresters. He is a 
member of the Pack Forestry Foundation; 
a member of the survey committee of the 


State Forest Administration; of the ad. | 


visory board of the Northeastern Forest 
Experiment Station, and of a special com- 
mittee on Interstate Cooperation of For. 
estry of the State of New York. 

Dr. Illick is the author of many books, 


: 
formal bulletins, short articles and papers | 


dealing with the field of forestry. He isa 
member of the American Association for 
the Advancement of Science; senior mem. 
ber of the Society of American Foresters; 
a member of the Pennsylvania Engineering 
Society and of the American Society of 
Public Administration. 

As chairman of the Department of Forest 
Management, Dr. Illick has rendered out- 
standing service to the college and to the 
university. As acting-dean since the retire- 
ment of Dean Spring, he has been largely 
responsible for a post-war building program 
that calls for an expenditure of $1,500,000. 
This program includes three new buildings 
(General Forestry, Wood Technology and 
Paper and Plastics) which have been ap- 


proved by the Post-War Planning Commit: | 


tee of the State. Under his administration, 
passage was secured for a salary reclassifi- 
cation bill for the faculty of the College of 
Forestry, which provides for an increase of 
$24,400 in salaries over the preceding year 
or an average of $620 per faculty member. 
The state budget appropriation of $400,000 
for the current year is the largest that has 
been granted the college. 

To assist Dean Illick, the trustees have 
elected Dr. Hardy 8S. Shirley as assistant 
dean. Dr. Shirley is forty-five vears old, 
was graduated from Indiana University 
with a bachelor of arts degree in 1922 and 
received the degree of doctor of philosophy 
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from Yale University in 1928. From 1922 
to 1925 Dr. Shirley was assistant professor 
of mathematies at the University of Nevada. 
During the summer of 1926 he taught den- 
drology and mensuration at the Yale School 
of Forestry. He was assistant in biochemis- 
try at the Boyce Thompson Institute from 
1927 to 1929. He entered the United States 


ROTATING CHAIRMANSHIPS AT 


Tur University of Oklahoma is continu- 
ing the policy of rotating chairmanships. 
Dr. J. Teague Self has taken the place of 
Dr. A. I. Ortenburger as chairman; Dr. 
Francis Hunter, assistant professor of ani- 
mal biology, on leave of absence while serv- 
ing in the Armed Forces, will return to his 
work in January. Dr. Melvin E. Griffith, 
state entomologist, who has been working 
on control of malaria in war areas for the 
past three years, has been appointed to an 
associate professorship in the department 
and will take up the work next September. 

Dr. Ortenburger continues as professor 
of zoology, a position that he has held for 
many years. This is just a compliance with 
a policy whereby chairmanships may be ro- 
tated every four years. 


THE ACADEMY OF NATURAL 


THe Academy of Natural Sciences of 
Philadelphia announces the election of 
twenty new correspondents, bringing the 
total correspondents to a hundred and 
fourteen. Correspondents are nominated 
by the Scientific Council of the academy 
and elected by the Board of Trustees. 

Correspondents are now distributed as 
follows: United States and ‘Canada, 62; 
West Indies, 2; South America, 7; Europe, 
40): Asia, 2: Australia, 

The list of new correspondents follows: 
Nathan Banks, Emeritus Cu- 
rator of Inseets, Museum of Comparative 
Zoology, Cambridge, Mass.; Emeritus As- 


Professor 


Forest Service in 1929. He was senior silvi- 
culturist at the Lake States Forest Experi- 
ment Station of the United States Forest 
Service from 1935 to 1939, director of the 
Allegheny Forest Experiment Station from 
1939 to 1944 and director of the Northeast- 
ern Forest Experiment Station from Janu- 
arv 1, 1945, to July 1, 1945. 


THE UNIVERSITY OF OKLAHOMA 


Dr. Hunter, who received his Ph.D. de- 
eree from Princeton University, joined the 
staff in the spring of 1943, having come 
from Rhode Island State College. He en- 
tered the Air Corps the following summer. 
He holds the rank of captain. His specialty 
is cellular physiology. 

Dr. Griffith holds the Ph.D. degree in 
entomology from the University of Kan- 
sas. He taught for three years at North 
Dakota State College. In 1942 he entered 
the U. S. Public Health Service and went 
to Oklahoma in 1943 as director of entomo- 
logical investigations for Malaria Control 
in War Areas in connection with malaria 
control activities. He holds the rank of 
captain. 


SCIENCES OF PHILADELPHIA 


sociate Professor of Zoology, Harvard Col- 
lege. 

Dr. Joseph C. Bequaert, Curator of In- 
sects, Museum of Comparative Zoology. 
Cambridge, Mass.; Professor of Medical 
Entomology, Harvard College Medical 
School. 

Dr. Adam Bovine, formerly of the Bu- 
reau of Entomology, Department of Agri- 
eulture, Washington, D. C. 

Dr. Angel L. Babrera, of the University 
of La Plata, La Plata, Argentina. 

Dr. A. da Costa Lima, Professor of 
Agricultural Entomology at the National 
School of Agronomy, Rio de Janeiro, 


| 
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Brazil. Formerly Chief of the Laboratory University of Wyoming, Laramie, Wyo. | 
of the Instituto Oswaldo Cruz, Rio de ming. 

Janeiro. Dr. Oliverio M. de Oliviero Pinto, Di. 


Dr. Henry Allan Gleason, Assistant Di- 


rector of the New York Botanical Garden. 

Dr. Olga Hartman, of the Hancock 
Foundation of the University of Southern 
California, Los Angeles, Calif. 

Dr. Erie Hulten, of the Botanisk Mu- 
seets, Lund, Sweden. 

Dr. Julian Huxley, formerly Secretary 
of the Zoological Society of London, Lon- 
don, England. 

Dr. Ernesto Marcus, Professor of Zool- 
ogy and Director of the Department of 
Zoology, University of Sao Paulo, Sao 
Paulo, Brazil. 

Sir Guy A. K. Marshall, Chief of the 
Anti-Locust Research Center, London, En- 
vland. Formerly Director of the Imperial 
Institute of Entomology (British Empire). 

Dr. Robert Matheson, Professor of Ento- 
mology and Parasitology, Cornell Univer- 
sity, Ithaca, New York. 

Dr. Aven Nelson, Professor of Botany, 


rector and Superintendent of the Depart. 
ment of Zoology of the Secretariat of eri. 
culture, Industry and Commerce of the 
State of Sao Paulo, Sao Paulo, Brazil. 

Dr. Henri Pittier, Museo Commercial, 
Caracas, Venezuela. 

Dr. Victor 
Zoology and Director of the Vivarium of 
the University of Illinois, Champaign, Illi- 
nois. 

Dr. Forrest Shreve, Desert Laboratory 0} 
the Carnegie Institution, Tucson, Arizona 

Dr. George Gaylord Simpson, Chief of 
the Department of Vertebrate Paleontology 
of the American Museum of Natural His. 
tory, New York. 

Dr. Robert E. Snodgrass, collaborator of 
the Bureau of Entomology and Plant 
Quarantine, U. 8S. Department of Agricul- 
ture, Washington, D. C. 

Dr. Paul C. Standley, Curator of Botany, 
Chicago Museum of Natural History, Chi- 
cago, Illinois. 


APPOINTMENTS AT RUTGERS UNIVERSITY 


Harry E. Besley, agricultural engineering; | 


THE end of the war, the release of some 
of the many members of the faculty of Rut- 
gers University who served in-the armed 
forces and a rapid expansion of the student 
body since V-J Day have resulted in many 
personnel changes in the staff of the uni- 
versity. Included among these are promo- 
tions, the return of several teachers to ac- 
tive duty and new appointments in the va- 
rious colleges and divisions. 

Full professorships were included in a 
list of twenty-four promotions of members 
of the faculty. These were professorships 
to Dr. Gilbert H. Ahlgren, farm crops; 
Dr. James B. Allison, physiology and bio- 
ehemistry; Dr. Max Gideonse, economics, 
and Dr. Helgi Johnson, geology. 

Other promotions include Dr. John C. 
Anderson, from instructor to assistant pro- 
fessor of farm crops. From assistant to 
associate professorships, Lieutenant Colonel 


Dr. O. Wesley Davidson, pomology; Rich- 
ard B. Farnham, ornamental horticulture; 
Dr. Herbert T. Metzger, agricultural bio- 
chemistry; T. 
(in University College). Promotions from 
instructor to assistant professor were 
Claude Ebey, dairy husbandry, and Harold 
E. Orford, sanitation. K. Otto Pfau, as- 
sistant bacteriologist, was appointed assis- 
tant research specialist in dairy husbandry 
and Charles E. Shuart, instructor, assistant 
professor of dairy husbandry. 

Recent faculty appointments inelude that 
of Dr. Frederick Palmer Ferguson, for- 
merly an instructor in physiology at 
Louisiana State School of Medicine, as re- 
search associate in the Bureau of Biological 
Research. After July 1 he will become 
assistant professor of physiology dividing 
his time between teaching and research. 
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AWARD OF THE REMINGTON MEDAL 


Dr. JosepH ‘Rustin, vice-president and 
chemical director of Merck and Company, 
Rahway, N. J., has been awarded the Rem- 
jnoton Medal of the American Pharma- 
ceutical Association for 1945, in recognition 
of his contribution to scientific pharmacy, 
the development of drug standards and as 
‘the foremost American authority on 
chemical reagents. 

In the letter which advised Dr. Rosin of 
his selection for this honor, Dr. Hugo H. 
Schaefer, dean of the Brooklyn College of 
Pharmacy at Long Island University, secre- 
tary and treasurer of the association, said: 
“Tt gives me great pleasure to notify you 
that you have been selected as the 1945 
Remington Medalist. Please accept my sin- 
cere congratulations. [| that the 
committee on selection are to be compli- 
mented on their judgment. I am very 
much pleased at the selection this year. It 
is a definite recognition of your many years 
of unselfish service in the interest of better 
pharmacy, particularly as far as standards 
and U. S. Pharmacopoeia matters are con- 
cerned. Another outstanding name thus 
joins the list of eminent recipients of previ- 


2? 


believe 


ous years. 

The Remington Medal is awarded each 
year by the New York Branch of the Ameri- 
can Pharmaceutical Association to an indi- 


Photo by Monte Kimball, Colonia, N. J. 
DR. JOSEPH ROSIN 


VICE PRESIDENT AND CHEMICAL DIRECTOR, MERCK AND 


COMPANY, RAHWAY 
vidual who has made outstanding contribu- 
tions to the field of pharmacy. Dr. Rosin 
was selected by a committee consisting of 
the eighteen past presidents of the Ameri- 
can Pharmaceutical Association. 


COLONEL KOSSMANN AND THE SCHOOL OF AVIATION MEDICINE 
OF THE ARMY AIR FORCES 


Havine completed fifty-four months of 
continuous scientific service with the Army 
Air Forces, Lieutenant Colonel Charles E. 
Kossmann, Medical Corps, New York City, 
has been placed on the inactive list of the 
Army Air Forces School of Aviation Medi- 
cine to resume essential teaching and re- 
search activities as assistant professor of 


medicine at the New York University Col- 
lege of Medicine. 

Colonel Kossmann went on active duty in 
March, 1941, having held a reserve commis- 
sion as first heutenant in the Medical Corps 
since 1931. He went directly to the School 
of Aviation Medicine of the Army Air 
Forces to serve as an instructor and a year 
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later became director of the department of 
aviation medicine. Early in 1942 he 
assumed an additional duty as director of 
the Laboratory of Clinical Investigation in 
the then newly organized research section. 
As the first officer in charge of both train- 
ing and research activities of related de- 
partments, Colonel Kossmann instituted a 
system which was later expanded to encom- 
pass all departments in the School. 

During the war years the department did 
the major part of the teaching in aviation 
medicine of more than 4,000 medical officers 
destined to become flight surgeons in the 
Army Air Forces, and in addition took part 
in the instruction of 1,500 flight surgeon’s 
assistants, 1,800 unit oxygen officers and 
250 aviation physiologists. 

In 1942 Colonel Kossmann was able to 
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assemble the ‘‘Flight Surgeon’s Hand. 
book,’’ the first of its kind in the Army 
He wrote a second improved edition in 1943 
In 1944 he spent a good deal of time jy 
Washineton rewriting the reeulations gov. 
erning the physical examination for flying 
For this work he received a commendatioy 
from the Air Surgeon, Major General Davi 
N. W. Grant. 
was appointed one of seven consultants t 
the air surgeon in internal medicine. 
During the last year of active duty 
Colonel Kossmann was the acting director 
of research at the School of Aviation Medi. 
cine for approximately six months. Dur. 
ing this year he also wrote a complete 
treatise on aviation medicine during World 
War II titled, ‘‘The Flight Surgeon’s Ref. 
erence File,’’ which is not yet off the press 


DR. EDWARD ASAHEL BIRGE 


DR. EDWARD ASAHEL BIRGE 


Dr. EpWArp ASAHEL BIrGe, president 
emeritus of the University of Wisconsin, 


recently celebrated his seventieth year of 
continuous service to the State of Wiscon- 
sin and to its university. 

Dr. Birge, now ninety-four years old. 
became an instructor in natural history at 
the university on January 5, 1875, at the 
age of twenty-four years and was professor 
of zoology from 1897 to 1911. He was dean 
of the College of Letters and Science from 
1891 to 1918; acting president of the uni- 
versity from 1900 to 1903 and president 


from 1918 to 1925, retiring with the title | 


emeritus in 1925. 


Still in good health, he spends part ot | 


each day, even though he technically re- 
tired in 1925, twenty-one years ago, work- 
ing in his office. He learned to operate 
a typewriter five years ago as he ap- 
proached his ninetieth birthday. 
ent he is working on a volume on the 
physical, chemical and biological conditions 
of the lake waters of Wisconsin, a field in 
which he has specialized since retiring as 
president of the university. 

Dr. Birge was director of the Geological 


and Natural History Survey of Wisconsin, | 


from 1897 to 1919, and president of the 
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commissions from 1919 to 1925, being in 
charge of the natural history division since 
1897. He was secretary of the Commissions 
of Fisheries of Wisconsin, from 1895 to 
1915: member of the Board of Forestry 
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Commissions, from 1905 to 1915; member 
of the Wisconsin Conservation Commission, 
from 1908 to 1915; director of the Madison 
Free Library, from 1890 to 1909. and its 
president from 1893 to 1909. 


BORDEN COMPANY FOUNDATION AWARD 


Tur Borden Company Foundation of 
New York has provided a fund of $2,500 
at the College of Medicine of Ohio State 
University for students who do ‘‘original 
and thorough’’ research while taking pre- 
professional courses and whose work is 


selected as ‘‘most meritorious’’ on their 
eraduation. The Borden Undergraduate 
Research Award in Medicine, which will 
amount to $500 a year, will be administered 
under the direction of Dean Charles A. 
Doan, of the College of Medicine. 


BIOLOGISTS ABROAD 


Proressor E. Labora- 
toire d’Embryogenie Comparée, Collége de 
France, Paris, V"°, France, has written by 
air mail to Professors Robert Chambers and 
Morris Harnly that he is in dire need of re- 
prints and books published since 1939. At 
the moment he is preparing a monograph 
on the cell, and requests from his friends 
and colleagues of America reprints bearing 
especially on the fields of cytology, proto- 
zoology and embryology. All interested 
should mail material available direct to him 
at the above address. 

Dr. Cart L. Hupss has heard directly 
from Dr. Erna Mohr, curator of fishes at 
the Hamburg Museum, who is well. She re- 
ports that Dr. Georg Duncker is quite agile, 
at the age of seventy-five. The synena- 
thias, centriscids and echeneids of the Ham- 
burg Museum were burned, but all other 
fishes are safe. (This is fine news, for the 
Hamburg collections are particularly rich 
in South Seas collections.) Dr. Mohr writes 
that help will be sought for a new library. 

A LETTER from Yaichiro Okada regarding 
Japanese ichthyologists, dated December 
19, 1945, has also been received by Dr. 
Hubbs. It reads: ‘‘How do you getting on 


during the war? Japan is quite defeated. 
Our Research Institute of Natural Re- 
sources and my house were destroyed on 
the night of the 25th of May of this vear. 
But now we have a new building to con- 
stitute the organization of our institute by 
the help of Maceassa. I am now connecting 
with the Fisheries Section of Natural Re- 
sources of Maccassa General and meeting 
J. L. Kask and J. Janssen for the fisheries 
of Japan. I hope you will come soon again 
to Japan and work together with us on 
Japanese fishes. Mr. [Katsuzo] Kuronuma 
is sick now but will soon be better. Mr. 
| Kiyomatsu] Matsubara is a professor at 
the Fisheries Institute carrying on the 
study of fishes. At pzesent we are very 
troubled to get food in every day, but must 
continue our scientific work as we can. In 
Japan it is the most important fact to study 
the utilization of natural resources. For 
that purpose, our institute must be devel- 
oped in the future. Mrs. Hubbs and your 
family are quite well? My wife and father 
died during the war, and now I have five 
children and a new wife. I hope you will 
come soon again. Please remember me to 
vour family.’’ 
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Dr, Clarence Erwin McClung, Emeritus 
Professor of Zoology at the University of 
Pennsylvania, died on January 17. He was 
seventy-five years old. 

Dr. Herbert J. Webber, known for his 
work on citrus culture, director emeritus of 
the Citrus Experiment Station at Riverside 
of the University of California, died in his 
eightieth year on January 18. 

Dr. Harry Bateman, professor of mathe- 
maties, physics and aeronauties at the Cali- 
fornia Institute of Technology, died on Jan- 
uary 21 at the age of sixty-three vears. He 
was on the way to New York, to become a 
fellow of the Institute of Aeronautical Sei- 
ences and receive a medal for his contri- 
butions to aeronautics. 

Harry Taub, assistant professor of phar- 
macology at the College of Pharmacy of 
Columbia University and head of the chem- 
ical laboratories of the Bureau of Food and 
Drugs of the New York Department of 
Health, died on December 20 at the age of 
forty-six years. 

Dr. Henry Turner Brooks, for more than 
forty years consulting pathologist and bac- 
teriologist of the New York Post-Graduate 
Medical School and Hospital, with the Beth 
Israel Hospital, New York, and with the 
New Rochelle Hospital, died on January 2. 
He was eighty-five vears old. 

The John Scott Award was presented on 
January 17 in the Hall of the American 
Philosophical Society, Philadelphia, to Dr. 
Edwin J. Cohn, of the Department of Phys- 
ical Chemistry of the Harvard Medical 
School, in recognition of his development 
of a substitute for dried blood plasma, and 
to Dr. Ernest W. Goodpasture, professor 
of pathology at the School of Medicine of 
Vanderbilt University, for his method for 
the cultivation of viruses that has made 
hitherto unknown vaccines possible. The 
awards, each of which earries a_ bronze 
medal, a certificate and $1,000 in cash, were 


NOTES 
established by a bequest of John Scott, J 
chemist who came to the United State | 


from Scotland. 

Captain Lowell T. Coggeshall, Medical | 
Corps, U.S.N.R., has been awarded th: § 


Gorgas Medal for 1945 ‘“‘for distinguishe 
service to our military forces in establish | 
ing new principles in the management of 

patients suffering from psychic disturb. 

ances as well as physical deterioration fron 

the effects of malaria and filariasis.’’ Ae. 
cording to the citation Captain Coggeshal 

‘instituted the system of psychosomatic re. 
habilitation by which thousands who faced | 
discharge attributed to malaria and filaria- 
sis were returned to full duty.’’ The medal 
was presented to Captain Coggeshall on 
October 29 at a dinner given in his hono 
by .the Association of Military Surgeons 


Dr. Allan O. Whipple, Professor of Suw- 
gery at the College of Physicians and Su: 
geons of Columbia University, has bee 
given the annual Judd Award by the Board 
of Managers of Memorial Hospital as ‘‘the 
investigator who had made the greatest ad: } 
vance during the past year toward dis 
covery of a remedy for cancer.’’ 


Dr. Edwards A. Park, Professor of Pedi: | 
atrics at the School of Medicine of the 
Johns Hopkins University, was presented 
at the annual meeting in Detroit of the 
American Academy of Pediatrics with the 
second annual Borden Award for his re 


search on the nutrition of infants and 
children. The award has a cash value ot 
$1,000. 


Lieutenant Colonel C. Langdon Parsons, 
M.C., A.U.S., on leave of absence as a met | 
ber of the Surgical Staff of the Massachu: | 
setts General Hospital and as assistant 1 
surgery at the Harvard Medical School, has 
been awarded the Legion of Merit for mer 
torious service as chief of the surgical ser: , 
vice of a station hospital that handled the 
majority of cases of maxillofaeial injury i [ 
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the Mediterranean theatre from April 1, 
1944, to April 1, 1945. 


Dr. \[.. Rocha e Silva has been elected 
President of the Sao Paulo branch of the 
Brazilian Biological Society, for the period 
January—December 1946. Dr. Rocha e 
Silva is the head of the Department of 
Biochemistry .and Pharmacodynamics at 
the Biological Institute of Sao Paulo. 


The French Academy of Medicine has 
elected Sir Alexander Fleming an Associate 
Member in recognition of his services to 
medicine by the discovery of penicillin. He 
shared the honor of election with, amone 
others, Sir Henry Dale, Professor E. D. 
Adrian and Professor C. H. Best (To- 
ronto). Sir Wilson Jameson has_ been 
elected a Foreign Correspondent of the 
Academy. 

Cornell University has received a grant 
of $50,000 from the Rockefeller Foundation 
for special research in protein chemistry. 
Professor J. G. Kirkwood, of the Depart- 
ment of Chemistry, will direct the work. 
The purpose of the research is to ‘‘develop 
new theoretical methods for the interpreta- 
tion of the physico-chemical properties of 
the fibrous protein molecules, and new ex- 
perimental methods for separating proteins 
occurring in biological materials.”’ 


Dr. Isaae Starr, Milton Bixler Hartzell 
research professor of therapeutics, Univer- 
sity of Pennsylvania School of Medicine, 
has been elected dean of the school, suc- 
ceeding Dr. William Pepper who is retiring 
with the title of dean emeritus. 


Dr. James N. DeLamater, Executive Offi- 
cer of the Department of Epidemiology at 
the Naval Medical School at Bethesda, 
Maryland, was recently appointed <Assist- 
ant Professor of Tropical Medicine and 
Parasitology in the School of Medicine of 
the University of Southern California. Dr. 
DeLamater was formerly in charge of Epi- 
demiology and Tropical Medicine with the’ 
7th Fleet of the U. S. Navy. 


Dr. Charles Huggins has been appointed 
director of the Department of Urology at 
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the Johns Hopkins Medical School and pro- 
fessor of urological surgery. He will also 
become chief urological surgeon at the 
Johns Hopkins Hospital to succeed the late 
Dr. Hugh Young. 


Dr. John Romano, psychiatrist of the 
College of Medicine of the University of 
Cincinnati and director of the department 
of psychiatry of the Cincinnati General 
Hospital, has been appointed professor of 
psychiatry at the School of Medicine and 
Dentistry of the University of Rochester. 
He will be placed at the head of the new 
psychiatric clinie to be built this year, tak- 
ing up the work on June 1. In the interim 
he will go to Rochester periodically to 
help with plans for the clinie and for the 
staff organization. The cost of the building 
is estimated at $600,000 which with an en- 
dowment fund of $2,154,000 was donated 
by Mrs. Helen W. Rivas, of LeRoy. 

Dr. George A. Gries, formerly assistant 
plant pathologist at the Connecticut Agri- 
cultural Experiment Station in New Haven 
has been made Associate Professor of Agri- 
cultural botany in the School of Agrieul- 
ture and Associate Plant Physiologist in the 
Agricultural Experiment Station of Purdue 
University. His training prior to his work 
at Connecticut included graduate study 
leading to degrees under Dr. E. C. Miller, 
of the Kansas State College, and under Dr. 
B. M. Duggar, of the University of Wiscon- 
sin. Dr. Gries is engaged in research in 
genetic plant physiology and in the host- 
parasite relations of fungus and virus dis- 
eases. Half his time will be devoted to the 
teaching of undergraduate and graduate 
courses in the department of agricultural 
botany. 


Dr. Frank A. Beach has been appointed 
professor of psychology at Yale University. 
He has served since 1942 as chairman and 
curator of the Department of Animal Be- 
havior of the American Museum of Natural 
History, New York. He will take up his 
new work in July. 

Dr. Ernest L. Stebbins, Commissioner of 
Health of the City of New York, has been 
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appointed Professor of Public Health Ad- 
ministration and Assistant Director of the 
Johns Hopkins School of Hygiene and Pub- 
lic Health. 

Dr. John B. Barnwell, of the University 
of Michigan, has been appointed Director 
of the Tuberculosis Service of the Veterans 
Administration. Colonel Roy A. Wolford, 
of Washington, has been appointed asso- 
ciate director. Dr. Barnwell succeeds 
Colonel Esmond R. Long, of the University 
of Pennsylvania, who was loaned to the 
Veterans Administration to help in the re- 
organization of its tuberculosis service. 

Dr. Luis de Mendonea e Silva, of the 
Health Department in the Federal District 
of Rio de Janeiro, Brazil, is undertaking 
medical research, particularly in the field 
of nutrition, at the University of Michigan 
through a fellowship offered by the Office of 
Inter-American Affairs. 

Dr. T. P. Feng, an eminent Chinese 
physiologist, has arrived in Great Britain 
recently for a stay of some months under 
arrangements made by the British Council, 
in collaboration with Professor A. V. Hill, 
Secretary of the Royal Society. After 
visits to the Departments of Physiology in 
the Universities of Oxford, Cambridge, 
Edinburgh and Bristol, Dr. Feng planned 
to work in laboratories and libraries. A 
graduate of Fuhtan University, he spent 
three years in England and gained the de- 
gree of D.Ph. at the University of London 
in 1933, and was elected a member of the 
Physiological Society. On his return to 
China, Dr. Feng became Associate Pro- 
fessor of Physiology in Peking Union Col- 
lege, later becoming Professor of Physi- 
ology in the Shanghai Medical College. 
temporarily in Chungking, and Technical 
Director of the Medical Research Institute, 
which he organized. 

The Hermann M. Biges Memorial 
ture which is held annually at the New 
York Academy of Medicine under the aus- 
pices of the Committee on Public Health 
Relations will be delivered this year on 
April 4 at 8:30 p.m. by Dr. Laurence H. 


Lec- 
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Snyder, professor of medical genetics o'} 
the Department, of Medicine of the Ohiv| 
State University. He will speak on ‘‘ Medi. } 
cal Genetics and Public Health.”’ 

Dr. W. M. Stanley, member of the Rock 
feller Institute for Medical Research 
Prineeton, N. J., delivered on January 1j 
at the forty-eighth annual meeting of th; 


Washington Academy of Seiénees an illus. 
trated address entitled ‘‘Recent Advances | 


in our Knowledge of Influenza Virus ané 
Vaccines.’ 

The twenty-eighth annual meeting of th 
American Dietetic Association will be hel 
at the Netherland Plaza, Cineinnati, Ohi 
from October 14 to 18. 


m 2 
The eleventh annual meeting of the Mis. | 


sissippi Valley Medical Society will be heli | 


on September 25, 26 and 27 at the Hote 
Jefferson, St. Louis. Owing to the fact that 
no meeting was held in 1945, all the officer: 
of the society have been retained for an- 
other year. These include Drs. Grayson L 
Carroll, St. Louis, president; Walter A 
Sternberg, Mount Pleasant, Iowa, presi 
dent-elect. Louis H. Jorstad, St. Louis; 
Elmer E. Nystrom, Peoria, Il]., and Ernest 
J. Lessenger, New London, Iowa, are the 
vice-presidents, and Harold Swanberg 
Quiney, Ill., is secretary-treasurer. 

It is planned to merge the medieal train 
ing facilities of the Genesee Hospital wit 
those of the School of Medicine and Den- 
tistry of the University of Rochester, ti 
make possible increased opportunities for 
the instruction of medical students and 
nurses. 

It is announced that the National Schol- 
arships Program of Harvard University 


which was inaugurated in 1934 and sus | 
pended during the war, will-be resumed on | 


a broader scale this vear. 
tional scholars will be selected to receiv 
stipends ranging up to $1,200 annually 
Special provisions have been made to allow 
veterans of World War ITI to apply for th 
scholarships without restriction as to thei 
home states. 
have made the plan possible. 


About forty na- | 


Gifts from alumni and others | 
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[ note m your reeent letter thet as editor of 
THE AMERICAN NATURALIST, you are planning to 
make some changes both in frequency of issue 
and in its contents. 

The information 
planning to include in this publication sounds 
qs if it should make it even more valuable than 
I will look 
forward to receiving the forthcoming issues, and 
extend good wishes for the continuation of THE 
AMERICAN NATURALIST. 


which you state you are 


in the past to biologists generally. 


E. C. AUCHTER 
PINEAPPLE RESEARCH NSTITUTE 
or HAWAII 


This note wishing THE AMERICAN NATURALIST 
well has been too long delayed. I would have 
weleomed a journal on this subjeet warmly under 
any circumstances, but under your editorship I 
do not doubt that it will attain distinetion. The 
naturalist unfortunately has taken second place 
to the technologist, although it is the plain teach- 
ing of the history of scientifie endeavor that it 
has usually been the naturalist who made the 
first observations in new directions in seeking 
knowledge of natural objects, and naturalists 
again who have pointed the way for experimen- 
tal and analytical researches. It ought to be the 
hope of other scientists, as it is mine, that THE 
AMERICAN NATURALIST may again point the way 
towards keeping interest as widely diversified in 
the phenomena of nature as is possible. The 
tendency is all too common to narrow the range 
of our interests to the unfortunate undoing of 
that cultivation of insight into the processes of 
nature without which new developments are im- 
possible. In your new undertaking I wish you, 
therefore, every success. 

ALFRED EK. COHN 

ROCKEFELLER INSTITUTE FOR 
MEDICAL RESEARCH 


Your new plan for THE AMERICAN NATURAL- 
IST seems to me an excellent one. There is a 
real need for a medium that aims to establish a 
more understanding relation between scientists 
and the large publie that is interested in science 
and its applications. I extend to you my best 
Wishes for success. 

S. Cooper 


UNIVERSITY OF MINNESOTA 


THE EDITOR 


I wish to congratulate you on your plans for 
changes in publication of THE AMERICAN 
NATURALIST. There are technical journals in 
plenty, and popularization of science should be 
promoted. I hope that in your technical sec- 
tion, some of the superstitions which were once 
accepted by geneticists, will be exterminated, 
and the concepts of modern genetics substituted. 
Whether or not I will have any contributions 
to offer to THe AMERICAN NATURALIST, I ean- 
not say at the moment, but I will certainly keep 


the journal in mind. _ 
Kyigut 


UNIVERSITY OF CALIFORNIA 


I was very much interested to learn the new 
plan for THE AMERICAN NaTuRALIST. The idea 
of making the NaturAuist representative of all 
biologists is a very commendable one. That it 
will contain news items and be published fre- 
quently should have a wide appeal. The addi- 
tional feature of making provisions for publica- 
tions of very short communications is an added 
attraction, especially in view of the great diffi- 
culty in getting material published at the pres- 
ent time. I feel certain that the new THE 
AMERICAN NATURALIST will be a great success, 
and I am sure that your subscription list will be 
very extensive. You may include my name 
among the subscribers with every good wish for 


your adventure. 
EK. M. K. Geinina 


UNIVERSITY OF CHICAGO 


Your proposal to publish, in addition to the 
type of contributions previously contained in 
house of information concerning the life sei- 
ences, should prove heartening to the biologists 
of this country, and especially so to those resi- 
dent on the Pacifie slope whose opportunities for 
personal contact with current research develop- 
ments in the eastern states are perforce limited. 
A seetion, once a month or quarterly, devoted 
to progress and accomplishments in the biologi- 
eal sciences in Latin America would, I believe, 
be of considerable interest and importance as 
well as make a contribution to inerease of intel- 
lectual cooperation among the American repub- 
lies. With best wishes for the suecess of your 


undertaking. 
T. H. GoopsPEED 


UNIVERSITY OF CALIFORNIA 
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I am sorry for the unavoidable delay in 
acknowledging your letter of December 11th, 
regarding THE AMERICAN NaTuRALIST. Though 
not a regular reader of THE Natura.ist, I fore- 
tell for it a bright future, not only because of 
the’ nature of its field, but because of its edi- 
torial direction and supervision which has been 
so successful with other publications of similar 
character, especially Seienee. With all good 
wishes, 

C. C. GUTHRIE 

UNIVERSITY OF PITTSBURGH 

I am delighted to hear the news about the new 
plans for THe AMERICAN NatuRALIST. I am 
sure that a weekly issue including non-technieal 
biological articles and news will be of great 
value. I have for a long time admired the zeal 
and eompetence with which you have carried on 
the editorial tradition of your distinguished 
father, of whom I was an ardent admirer. 

Please send me a subseription blank. 

EARNEST A. Hooton 

HARVARD UNIVERSITY 


It is fortunate at the present time, when the 
world trembles in dread of atomie annihilation, 
that Biology, the science of life and healing, is 
to have a larger and more emphatic mouthpiece, 
the new THE AMERICAN NATuRALIST. The fam- 
ily which has conducted during a full half cen- 
tury with such signal success and approval, the 
national journal Science, has now undertaken a 
publication specially devoted to the biological 
sciences, in the broadest sense. Here will be 
welcomed not only the worldly disciples of the 
durable Darwin but also the acolytes of the 
Austrian Abbot. The popular outlook is also 
promised and we may expect that the vitaminie 
roe of the scientific sturgeons will be offered so 
appetizingly that it will no longer be eaviar to 
the general. We have in full activity the air- 
born argosies of poetical prediction; but the 
parliament of Man is as yet little more than a 
pious desire. The wizards of science have far 
outstripped the politieal wiseaeres, the mouth 
pieces of the people. The popularization of 
science is needed to cure this situation and of 
this the Editor of THE AMERICAN NATURALIST is 
fully aware in this new enterrise. We wish him 
Godspeed and success. 

Epwarp C, JEFFREY 
HARVARD UNIVERSITY 

A reply to your letter of December 11, 1945, 

was delayed because of a respiratory infection 
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that took me shortly after it arrived and I haye | 


been slow in recovering. 


However, I hope that | 


it is not too late to express to you my best | 


wishes for suecess of THE AMERICAN NATURALIST 
in its new form. I should think that such ; 
task as you have undertaken would fill a disting 
need for many biologists. 

With kind personal regards, I am 

E. B, KRUMBHAAR 

UNIVERSITY OF PENNSYLVANIA 

I am interested to learn of the change in Tue 
AMERICAN NATURALIST, the more so because | 
have known it so favorably for so many 
The ever increasing necessity of knowing very 
are in the eirele of 
number of 


vears, 


much about a very small 


Science has brought out a great 


technical journals to serve the flocks of young | 


“Doctors” that emerge from our colleges and 
universities each year. They have their place 
and must inerease if technical scientifie progress 
is to be maintained. But there is also an in- 
creasingly great number of intelligent Natural- 


ists who find great interest and satisfaction in 


gathering data and materials and coordinating 
these for publication. It is this group, dealing 
with many and often broader subjects, that will 
multiply the number of readers of THE AMER- 
can Naturauist. In faet, their work goes fa 
beyond that of a personal hobby, since without 
their published results, the technical scientific 
investigator would be slowed up almost to : 
standstill. He needs and must have the “stock 
pile” of faets which the enthusiastic perennia 
Naturalists accumulate. That group will pro 
vide its own Journals, as witness those that hav 
sprung up in the last few years. It seems, ther 
fore, to me that the Editor of THe AMErICcAY 
NATURALIST is taking a forward step in changing 
to a weekly journal, in which the technic: 


papers will not be exeluded, but in which bic- | 


logical workers may find not only suitable out 
let for their best work, but that stimulus whid 
comes only from acquaintanceship with fello 
workers through their published results. I pr 
dict for THE NATURALIST a Speedy return t 
its pristine usefulness. ° 

AVEN NELSON 

UNIVERSITY OF OKLAHOMA 

It is with much pleasure that I have learne 
continue THE AMERICA) 
It has had a ver 


of your plans to 
NATURALIST in a new role. 


long and honorable history, and has performe: 


a most useful service to biological science. 
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wish it and you a most successful eareer, and 
hope that it will continue to be one of the im- 
portant journals for the extension of knowledge. 
There is place for a journal free of society con- 
trol, to present popular digests, to carry news 
of biological advances and to present original 
papers in the naturalist’s field. Such a journal 
can become a most valuable asset to biologists 
generally. I hope it has a great career in its 
new form. 
CHARLES A. SHULL 
UNIVERSITY OF CHICAGO 


The revised plan you outline for THE AMERI- 
can NATURALIST is interesting and will no doubt 
enlist the interest of biologists generally over 
the country. If this long-established journal 
could contribute particularly toward the so- 
called synthesis of the sciences, it would serve 
indeed an exceedingly important function. 
Surely it is now time to recognize that the sci- 
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ences in all their highly specialized fields require 
an essential synthesis looking toward the addi- 
tion and extension of generalizations, principles 
and natural laws just as far and just as rapidly 
as present-day knowledge permits. You ean be 
assured of general support in any efforts your 
journal may undertake along these lines. 

Our very best wishes to you and your staff 
of the new THE AMERICAN NATURALIST. 

C. V. TayLor 
STANFORD UNIVERSITY 


I am very glad to know from your recent let- 
ter about your plans with regard to THe AMERI- 
can Naturauist. Although it is not likely that 
I shall be able in the near future, at any rate, 
to send you a contribution I want to express my 
interest in the publication and my best wishes 
for its suecess. 

Lewis M. TERMAN 

STANFORD UNIVERSITY 
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BOOK REVIEWS’ 


Edited by Profess 


Population Roads to Peace or War. 
By Guy Irvine Burcu anp ELMER PENDELL. 


Washington, D. C.: Popular Reference 
Bureau, 1945: i-v, 1-188. Paper $1.00, 


bound $2.00. 

TuIs an important and interesting 
book to the biologist because it proposes to 
apply sound biological principles to the 
prevention of war and the promotion of 
prosperous and durable peace. 

Chapter 1 sets forth the main thesis of 
the book: Economie prosperity and avoid- 
ance of war are closely associated with an 
optimal relation of population density to 
potential economic productivity. The 
authors think that the long-continued peace 
between the United States and Canada may 
rest on such a favorable relation in both 
countries, whereas northwest Europe has 
an unfavorable ratio and has long been 
subject to relatively low standards of liv- 
ing and more or less continuous warfare. 
Germans have had a half, Japanese a third 
and Chinese a tenth of our real income. 
These conditions have existed in spite of a 
high-grade industrialization. But even the 
United States with 6 per cent. of world 
population, greatest per-capita production 
and low population density still lacks 70-80 
per cent. in production to provide a reason- 
able standard of living. It is to be reeret- 
ted that the authors did not explore this 
matter further and provide a graph to show 
the relation between density of population 
and per-capita production. second 
graph to show the relation of this index to 
the frequency and severity of war would 
also be interesting. The magnitude of the 
problem is illustrated by India, where popu- 
lation density is already at a near maximum 

1 Except as otherwise indicated, all items are 
prepared by the Review Editor, Dr. Carl L, Hubbs, 
Seripps Institution of Oceanography, University 
of California, La Jolla, California, All opinions 
are those of the reviewer. 


is 


or CARL L. HUBBS 


and yet the population increases about 5 
million per year. If their present birth 
rate should be retained and the United 
States death rate established the increase 
would be nearer 15 million per year. Since 
they are already at or near the subsistence 
limit this would require a correspondingly 
enormous increase of food. 

Chapter 2 shows that population linita- 
tion is necessary to free the world from 
want. The argument runs somewhat as 
follows: The present 2.2 billion inhabitants 
have at their disposal about 4 billion acres, 
much of it remote from the densest popula- 
tions and only about one-fourth of it really 
vood. Nutritionists estimate 25 acres asa 
minimum for adequate subsistence of each 
person. Although agricultural practices 
can and will be improved the world is 
already short more than a billion acres of 
land and faces a population increase of 
half a billion in the next 50 years. A bal- 
ance at the present unfavorable ratio could 
be struck in about 110 years with a birtli 
rate about 10 per cent. below replacement. 

Chapter 3 deals with the density and 
competence of population in reference to 
government. They think democratic forms 
of government can succeed only with a 
favorable ratio between population and 
production coupled with a high-grade of 
competence and education. They cite the 
founding fathers and present present-day 
evidence to support this thesis. The gist 
of their conclusions is embodied in a quo- 
tation from Isadore Falk: ‘‘. .-. future citi- 
zens are growing up in the least fortunate 
third of our families.’’ To this they add: 
In ‘‘about one long lifetime the descendants 
of the unfortunate families will become six- 
teen times as numerous as the descendants 
of their more fortunate neighbors.’’ Chap- 


ter 4 develops evidence that population 
pressure leads to war. 
144 
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Chapter 5 (Psychiatrie aspects of popu- 
lation fallacies) takes note of these popular 
fallacies and attempts a psychiatric ex- 
planation of the popular mind toward them. 
It is certainly interesting but, perhaps, not 
altogether convincing. 

Chapters 6, 8 and 9 explain the possible 
roles of birth control, sterilization and 
marriage standards in population limita- 
tion. Chapter 7 discusses the effects of 
migration on the reproductive rate in the 
respective countries concerned. The coun- 
try of origin readily makes up the defi- 
ciency and, so, derives no permanent benefit 
on the basis of numbers. The receiving 
country has the birthrate of the native 
population correspondingly reduced and 
suffers no injury from mere numbers. Both 
countries may, however, be affected by dif- 
ferences in the biological and social hered- 
ity of the migrants, favorably or unfavor- 
ably according to the characteristics of the 
migrants. In any event migration is not a 
preventive of world over-population. All 
this is, of course, familiar to the field biolo- 
gist and often sadly so to the experimental- 
ist. There is nothing new in the survival 
of the fittest but there is a new problem 
here concerned with man’s judgment that 
human conditions of competition lead to 
the survival of what man generally consid- 
ers the less fit. 

This book is reeommended to those who 
have read such rosy progndostications as 
those in Kirtley Mather’s ‘‘ Enough and to 
Spare’? and who may thereby have been 
led into an unduly optimistie outlook for 
the future. That book demonstrates that 
there is enough and to spare for a long time 
if you do not take the law of Malthus too 
seriously and if you neglect entirely the 
“law of diminishing returns’’ and put your 
faith in technological miracles happening 
just when needed.—L. L. BurLiIncAME, 
Stanford University, Calif. 


Fishes and Shells of the Pacific World. 
By Jonn T. NicHots AND Bartscu. 
New York: The Maemillan Co., 1945: 
1-201, figs. 1-83, pls. 1-16. $2.50. (A 
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paper-bound edition for limited distribu- 
tion was issued by The Infantry Journal.) 

T'Wo HUNDRED pages are hopelessly inade- 
quate for a handbook covering either the 
fishes or the molluses of the richest fauna 
in the world. In this cramped space, how- 
ever, the authors have done a commendable 
job of selection and presentation. Unhap- 
pily their treatise was not only too brief 
but also too iate, for the most erying need 
had passed before it became available. It 
will, never the less, prove of much value 
and interest to the many with natural his- 
tory inclinations who spent hectic months 
on the Pacific islands, as well as to the rela- 
tively few who will go there in the future. 

The more general remarks in the fish sec- 
tion (prepared by Nichols) deal sketchily 
but interestingly with the distribution of 
Pacific fishes. The Indo-Pacific fish fauna 
is rightly stressed as the richest of all and 
is logically regarded as having arisen in situ 
and as having been the source from which 
there were derived many of the deep-sea 
fishes and, more recently, the entire North 
Pacifie cold-water fish fauna, from which 
in turn the relatively few subarctic Atlantic 
fishes stemmed. On several zoogeographical 
points there will be some divergence of 
view. Thus I would not so underrate the 
richness of the cool-temperate fauna of the 
western North Pacific. The Californian 
fauna, ranging from Point Conception to 
Cedros Island, is rich in genera distinet 
from those of the Panamaic and Oregonian 
faunas on either side. (Incidentally, the 
Californian fauna does not grade evenly 
into the Panamaie, as stated, for I find that 
the fauna of northwestern Baja California 
is definitely of more northerly affinities 
than is that of southern California.) Nor 
would I deny the presence of a cool-tem- 
perate fauna in the North Atlantic, though 
it is not nearly so rich as the corresponding 
fauna of the Pacific. That the cold-water 
North Atlantic fishes were derived from the 
Pacific does seem to be the general rule, 
though the evidence suggests that some 
eroups, notably the cods (Gadidae), mi- 
erated in the opposite direction. 
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A very readable section on Different 
Kinds of Fishes, in the General Review of 
Fishes (Part I), is to some extent dupli- 
cated in the more detailed Part IJ, Fishes 
of Particular Interest. That part is ar- 
ranged under the headings Sharks and 
Rays, Important Fish Groups, Peculiar 
Fishes, and Game-Fishes. There are no 
keys or other short-cuts to the identification 
of the selected representatives of the many 


eroups, except for the 83 pen-and-ink 
sketches. A few of these figures are very 


good, nearly all are recognizable, some are 
very crude. Fresh-water, deep-sea and 
subantarctic fishes are barely mentioned. 
Numerous natural history items are in- 
serted on the basis of the author’s experi- 
ence in the Atlantic. On the controversial 
subject of the flying ability of the ‘‘flying”’ 
Gurnard, Nichols compromises by allowing 
it to volplane ‘‘for a moment or two.’’ 
Only a few errors were detected; one such 
was that the fresh-water eels (Anguwilla) 
are the only scaleless eels. 

Bartsch’s treatment of the mollusks is 
very different, much more technical and 
inclusive, though shorter. It starts with a 
brief general outline of conchology, includ- 
ing discussions of the Linnean system and 
of the factors affecting distribution. Here 
two surprising statements are made: one 
that the Japanese and Chinese land faunal 
provinees are divisions of the Australasian 
Region as contrasted with the Oriental; the 
other, that the Kuroshiwo is deflected north- 
ward through the Aleutian passages from 
the region about Sitka. Representative 
Pacific molluses, land and fresh-water as 
well as marine, are marshalled under review 
in systematic order, with attention to class, 
subelass and ordinal characters. Special 
attention is given to the snails that serve 
as intermediate hosts to the trematode para- 
sites of man. The shells, including some 
cephalopods, are illustrated from good pho- 
tographs on 16 plates, with room for the 
legends that are less serviceably grouped 
on preceding pages. In the mollusk section 
there is a classified list of reference works. 
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There is an index of shells as well as ¢ 
fishes. 


Insects of the Pacific World. By C.§ 
Curran. New York: The Maemillan ( 
1945 : i-xv, 1-317, figs. 1-97, pls. 1-8. $3.7; 
—This volume is one of a series issue 
under the auspices of The American Coy 
mittee for International Wild Life Prote 
tion. The intent of the series is stated by 
Fairfield Osborn in the foreword: ‘Thi 
committee not only hoped but believed thy 
a fuller understanding of the wonder anj 
beauty of natural things by those in th: 
armed services in the present war, as wel 
as by their families and friends at hom 
would create a desire to protect and cor. 
serve the natural life of the islands which, 
if once destroyed, can never be replaced.’ 
It seems probable that this pious hope is 
quite misplaced, at least as far as the in 
sects are concerned, and the chief accom: 


plishment of this particular volume might 
have been in furnishing a handy book oi 
reference for the comparatively few men 
bers of the armed forces who were inter- 
ested in their surroundings to the extent 
of liking an answer to the many questions 
that arose as they confronted a strange ani 
wholly new world. Unfortunately, the vol- 
ume comes too late for this, unless it be to 
assist some of those who must for a time 
remain on guard duty at various installa- 
tions within the area considered. 

The book is a brief review of the various 
groups of insects and arachnids, with spe- 
cial consideration of the more conspicuous 
forms, but with some information about 
even the very obscure groups. It will an- 
swer briefly a good many questions, such as 
that recently put to the reviewer by a re- 
turned service man, ‘‘ What was that huge 
ant I saw in Australia, that jumps at you?” 
The answer to this particular question ap- 
pears on pages 109-110. The volume termi- 
nates in a short chapter on insects and 
disease and a shorter one on the collecting 
and preservation of insect material. Alas! 
Even if it had appeared in time it could 
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not have furnished the answer to the prob- 
lem of how to get one’s collections past—as 
one returned service man put it—‘‘a rather 
stupid unit censor,’’ or how to recover them 
after onee having been separated from 
them in moving about.—GorpDon F’. FEerRIs, 
Stanford University, Calif. 


Brazil, Orchid of the Tropics (cover 
title: Brazil on title page.) By MuLrorp 
anpD RacinE Foster. Laneaster, Pa.; 
Jaques Cattell Press, 1945: i-xi, 1-314, 175 
figs., 4 col. pls. $3.50.—This narrative of 
the Brazilian experiences of two of the most 
enthusiastic and energetic amateur bota- 
nists in America will surely breed wander- 
lust in the mind of the naturalists who read 
it. The Fosters have made the bromeliads 
a source of exciting adventure and of deep 
personal satisfaction, and these qualities are 
delightfully portrayed in this diary of their 
search for epiphytes in the forests of south- 
ern Brazil. The abundance of illustration 
by photograph and drawing lends spice to 
the reading, although many of the photo- 
graphs are inferior and so roughly re- 
touched as to mar seriously the otherwise 
vood appearance of the book. Although 
there will be few who will share with the 
Fosters their extreme enthusiasm for 
bromeliads, their descriptions of jungle 
botanizing and of their experiences with 
the people and customs of Brazil will be 
enjoyed by tropical botanists and armchair 
travelers alike—E. Y. Dawson, Allan Han- 
cock Foundation, University of Southern 
California, Los Angeles 7, Calif. 


Louis Agassiz As a Teacher. Illustra- 
tive Extracts on His Method of Instruction 
with an Introductory Note by LANE Cooper. 
Ithaca, N. Y.: Comstock Publishing Co., 
1945: i-xi, 1-90, frontisp. $1.50.—Origi- 
nally issued in 1917, this fascinating book- 
let is now embellished by a better, more 
inspiring portrait of the master teacher and 
by the compiler’s own rendering of a pas- 
sage from the Phaedrus of Plato, introduced 
with other material to show how old and 
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fundamental are the pedagogic methods 
that Agassiz introduced to America. These 
methods are very interestingly and effec- 
tively presented, not only by quotations 
from the grand naturalists’s own lectures 
and writings, but also by articles about 
Agassiz and his teaching that were prepared 
and published by his students and by other 
admirers. In this edition there is included 
A Sketch of the Life and Work of Agassiz, 
by Helen Ann Warren, together with a list 
that she prepared of his special students, 
many of whom became leaders in natural 
history and in turn the teachers of the next 
generation of naturalists. A large propor- 
tion of present-day biologists may proudly 
count Agassiz in their intellectual ancestry. 

Professor Cooper stresses his conviction 
that Agassiz’s method of instruetion—lead- 
ing a prospective naturalist first into un- 
aided personal observation and interpreta- 
tion—applies equally well to other branches 
of real learning. Particularly from the 
standpoint of the future scientist the in- 
formation—crammed sessions that  eur- 
rently pass as college courses seem to have 
become changed too greatly from the type 
that Agassiz introduced. Would it not still 
be wise to sacrifice some time in the pre- 
liminary conditioning of such students to 
the scientific method? Training at first 
would be slowed, but in the end would not 
the student go farther in intellectual satis- 
faction and in the advancement of science? 


Willis Rodney Whitney Pioneer of 
Industrial Research. By Joun T. BropEr- 
ick. With Foreword by Dr. Karl T. Comp- 
ton. Albany, N. Y.: Fort Orange Press, 
1945 : 1-324, 7 pls. $3.00.—Compton writes 
that ‘‘few scientists have so impressed their 
ideals upon their contemporaries and fol- 
lowers as has Willis R. Whitney. He has 
largely set the pattern and philosophy of 
the modern industrial research laboratories, 
one of the unique achievements of this cen- 
tury.’’ The gréater part of the book deals 
of course with Whitney the chemist, the 
physicist, the industrial researcher. One 
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fascinating chapter, however, is devoted to 
Whitney the amateur naturalist. Through- 
out his tremendously active life he has 
turned to natural history as a refreshing 
hobby, for his brain is too active and too 
inquisitive to find relief in ordinary adult 
play. Endowed as he himself says with a 
roving, receptive mind he long ago under- 
took and in spare time has ever sinee fol- 
lowed a study of land turtles, with par- 
ticular and penetrating emphasis on their 
life eycle and migrations. From these 
studies as well as from observation on gup- 
pies in a fish bowl, on galls in goldenrod 
stems and on a variety of other animals he 
has developed a thoughtful philosophy of 
animal and human interrelations that biolo- 
gists in general will profit from reading. 
Whitney makes no pretense of being a biolo- 
gist, but he sees uncommonly well and 
understands what he sees. It is clear that 
had he followed natural history as his main 
line of research he would have succeeded 
as brilliantly as he has in applied physical 
science. 


The Relation of Non-heritable Food 
Habits to Evolution. By JoHn E. CusH- 
ING, JR. Condor, 46, 1944: 265-271.—It is 
held probable ‘‘that traditional food habits 
may be sufficiently specific and stable to 
influence selection pressure and thus the 
evolution of many species of birds and 
other animals.’’ This view that psycho- 
logical responses may be due more to train- 
ing than to genes, in animals that learn by 
teaching, may be welcomed by those who 
deny that human races differ in mental 
qualities. It seems possible, however, that 
genes play a somewhat more important 
role than Cushing thinks in determining 
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how, when, and what a young bird learns 
from its parents. He recognizes, however, 
the interplay of heredity and training, and 
his evolutionary philosophy seems to be 
essentially sound. 


Phylogeny of Nearctic Sciuridae. By 
Monroe D. Bryant. Am. Midland Nat, 
33, 1945 : 257-390, pls. 1-8, figs. 148.—The 
phylogenetic relationships of the Nearctic 
squirrels and relatives are discussed on the 
basis of an extensive and detailed study of 
external features, osteology, myology and 
paleontology. The external characters are 
regarded as having been particularly sub- 
jected to the indirect molding influence of 
the environment and’ as having doubtful 
significance for supraspecific groups. Color 
patterns, however, are indicated as distine- 
tive of two genera and one subgenus. The 
phylogenetically significant skull characters 
are principally associated with the mastica- 
tory mechanism and with the differential 
development of the brain parts. The verte- 
bral column is conservative. The characters 
of the appendicular skeleton that define 
three main groups are correlated with habits. 
The baculum (os penis) is of distinctive 
type in four groups. The myology is de- 
scribed in greatest detail but without any 
summary or phylogenetic discussion. The 
fossil genera and species are reviewed. On 
various lines of evidence the characters of 
the sciurid prototype are hypothesized, as 
a basis for outlines of the phylogeny and 
of the classification. An outstanding de- 
fect in the presentation is the failure to 
bring together in one place the generaliza- 
tions that are of concern to the student of 
evolution. 


L__ 


SECTION ON GENETICS AND EVOLUTION 
ON THE MECHANISM OF HETEROSIS 


I. METABOLIC CAPACITY OF DIFFERENT RACES 
OF DROSOPHILA MELANOGASTER 
FOR EGG PRODUCTION? 
PROFESSOR JOHN W. GOWEN AND 
DR. LESLIE E. JOHNSON 

Pant, animal and human crosses have concurred in 
showing phenomenal capacities to metabolize energy 
when compared with their parent races. The most 
striking utilization of this fact has come in corn breed- 
ing, where the hybrid is often able to fix food materials 
in excess of 2 or 3 times that of the inbred parents. But 
the observation is not limited in any way to corn. It is 
true in most instances for small grains, vegetables, fruits, 
flowers, economic animals, domestic birds and man. 
Universal as this phenomenon is, exceptions do occur. 
These exceptions are as interesting as the occurrences, 
for they serve to demonstrate that there is much behind 
hybridity we do not understand. 

The purpose of this series of papers is to study the 
mechanisms which lead to this striking capacity of race 
crosses to metabolize. Drosophila melanogaster egg 
production was chosen for study. 

The work was begun in the early part of 1937 when an 
analysis of heterotic effects as related to cytoplasm and 
chromosomes was approached through the use of inver- 
sion test stocks for the formation of homozygous races. 
A greatly expanded program was made possible by a 
grant from the Rockefeller Foundation in 1940. In this 
later work, Miss Janice Stadler and Dr. F. S. Straus 
cooperated in different phases of the research. 


MATERIAL AND MetHops 


This paper deals with the lifetime egg production of 
1 Journal Paper No. J—1200 of the Iowa Agricultural Experiment Station, 
Ames, Iowa. Project No. 714. This work was aided by a grant from the 
Rockefeller Foundation. 
149 
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8 parent races of Drosophila of diverse geographical 
origins, New Jersey, Florida, Oregon, Iowa and Sweden. 
Race as used here is synonymous with strain or line. All 
the races have had some inbreeding, since each race 
has been maintained in the laboratory for some time. 
Detailed descriptions of the races follow. 


1. Ames I. Trapped in Ames, 2 miles from the college in fall of 1938. 
Pair mated, brother x sister 10 generations, random mated 30 pair 27 
generations, pair mated, brother x sister 16 generations. Tested July, 

1941. 

Ames II. Collected 2 miles from laboratory in downtown Ames, fall, 

1940. Random bred, 30 pair transfers, for 8 generations. Tested May, 

1941. 

3. Florida. From Carnegie Institution Drosophila stocks in October, 
1937. Maintained by transfer of 8 pairs since that date. Tested June, 
1941. 

4. Homozygous. Race made isogenic in 1937 for 3 chromosomes, but cross- 

over preventer in left arm of 3rd, poor. Repeated in 1938 with better 

inversions. Maintained by 8 pair mating at transfer since that date. 

Tested July, 1941. 

Inbred 92. Brother x sister pair mated for 92 generations, the first 23 

generations by H. H. Plough at Amherst, Mass., the rest by us. Tested 

April, 1941. 

6. Oregon—R-C. From C. B. Bridges in March, 1937. Flies collected at 
Roseburg, Oregon, by D. E. Lancefield around 1925. Made isogenic by 
Bridges for chromosomes I, II, III in 1929, but crossover preventers not 
completely efficient. Year Book Carnegie Institution of Washington, 28: 
338-340. Maintained by transfer of 8 pairs since 1937. Tested June, 
1941. 

7. Princeton. Collected in Princeton, New Jersey, in 1929. Maintained by 
transfer of 8 pairs since that date. About 20 transfers a year are made. 
Tested May, 1941. 

8. Swedish-b. From C. B. Bridges in March, 1937. Race derived by Bridges 
from flies collected near Stockholm in 1923. Made isogenic at same time 
as Oregan—R-C and by same technique. Maintained by transfer of 8 pairs 
since 1937. Tested July, 1941. 


bo 


Fifty-four pairs of newly hatched flies from each race 
were selected at random from 10 parent bottles. The 
parents from which these flies came had been mated _5 
males to 5 females for each bottle. The selected flies 
were chosen on the 13th day after the parent pairs were 
placed in laying bottles. The method of choice insured 
that flies tested for their metabolic capacity in egg forma- 
tion were well-developed representatives of the race. 
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Several methods of encouraging full egg-laying capacity 
had been tested prior to these experiments. The method 
which secured the best egg yield was adopted as stand- 
ard. The pairs of flies tested were put in separate one- 
fourth pint milk bottles covered witha papercap. Anegeg- 
laying medium, composed of 10 grams of agar, 100 grams 
of ground bananas in 400 ec of water with enough bone 
charcoal added to darken the mixture, was made. With 
a widemouth pipette about 1 ce of this medium was put 


Fic. 1. Photograph of laying cap with eggs and some larvae. 


on the waxed surface of a milk-bottle cap. When these 
buttons had hardened, a trace of 1 per cent. acetic acid 
was put on the surface of each with the moistened finger 
tip, and finally a small drop of a heavy yeast suspension 
was smeared over the surface. The caps were then ready 
for use. They were made fresh and changed each day. 
The eggs stood out clearly against the blackened back- 
ground.and were readily counted with a low power 
binocular microscope of 15 times magnification (Fig. 1). 

All bottles housing the laying pairs were kept in 
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wooden flats 3>< 15>< 21 inches, thus insuring nearly 
comparable conditions throughout the group. Two races 
of 54 laying pairs each were tested together. The two 
flats were distributed at random for their daily over or 
under position. Temperature was that of a thermostati- 
cally controlled room set for 23.5° C. The temperature 
did not go below this mark, but did rise to outside tem- 
perature when outdoor temperature went higher than 
23.5° C. 

A female of a pair in which the male died was supplied 
with another male the day after the death of the first 
male. The male whose mate died was kept till his own 
death but not supplied another mate. Eggs from each 
female showed some hatchability. 

Data were kept on the daily number of eggs laid, the 
duration of life of each member of the pair, the number 
of days eggs were laid and days from last egg to death 
of the female. 


Lire Kaa Propuction 


Fig. 2 shows that the newly hatched female requires a 
short period for maturing during which few eggs are laid. 
This is generally less than 2 days. On the third day, egg 
laying commences in earnest, rises rapidly on the 4th day 
toward a maximum in early life. The period of high egg 
production varies considerably with the race. From the 
high point a gradual decline in productivity occurs. This 
decline portrays a continuing loss in the race’s capacity 
to metabolize energy. The rate of loss in metabolic 
eapacity for egg production varies with the race tested. 

The whole cycle of the metabolic activity in lifetime 
egg production in Drosophila is evidently a single and 
uncomplicated reaction, as each race shows but one 
maximum and has a uniform rate of decline. Egg pro- 
duction in Drosophila is thus different from Avian egg 
production where the eggs produced are markedly influ- 
enced by cyclic events; some internal to the organism, as 
molting and age of the bird; some external, as the amount 
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Fig. 2. Life time daily egg production of different races of Drosophila 
melanogaster, number of initial females tested 53 to 56. 


of light received by the bird. Similarly the metabolism 
of energy in the fly’s egg production is different from 
that in the cow for the milk production of successive 
lactations (Gowen, 1920, 1924) (Gooch, 1935). 
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Four characteristics of metabolic capacity of these 
different races have been measured and the means and 
variances determined for each race (Table 1). 

The average lifetime egg production of the different 
inbred races varies from 263 to 1,701. The lowest pro- 
ducing race has roughly one-sixth the egg production of 
the most productive race. The metabolic activity as 


TABLE 1 
CHARACTERISTIC VARIATION OF DROSOPHILA RACES IN EGG PRODUCTION 
AND DURATION OF LIFE 


Survival of females 


ics Egg production in days of life 
E No. Mean Variance No. Mean Variance 

56 1701 511243 48 56.1 296.7 
pS eas 2 56 1511 421315 41 51.5 246.9 
PYIMCOEOR sccccsass 3 56 814 90377 45 48.4 149.8 
O2 4 56 889 37164 3 33.4 124.1 
Florida-—45 ........ 5 54 610 102717 49 28.5 78.1 
Oregon R-—C-44 .... 6 54 413 49849 49 36.4 132.8 
Swede—b-40 ........ 7 53 398 200670 50 26.7 186.7 
Homozygous 42 .... S 54 263 48204 54 22.¢ 104.2 
9 54 1000 215928 51 50.9 220.8 
10 54 2034 401461 52 50.0 317.8 

Days females Survival of males 
laid eggs in days of life 
E No. Mean Variance No. Mean Variance 

| 1 56 46.0 225.1 30 58.7 3872.7 
er 2 56 40.0 264.1 39 53.6 371.8 
Princeton ......... 3 56 35.4 131.4 43 46.7 382.6 
io ee + 56 17.2 66.3 42 44.0 339.7 
Florida-—45 ........ 5 54 22.4 104.6 52 32.6 68.1 
Oregon R-C-44 .... 6 54 28.7 144.5 48 35.5 133.1 
Swede—b—40 ........ 7 53 16.5 215.3 50 35.7 225.0 
Homozygous 42 .... 8 54 16.7 127.1 51 27.9 83.9 
8 54 38.4 175.6 50 49.6 331.1 
po Serre 10 54 43.4 285.3 51 55.4 410.0 


E=experiment number. 
measured by egg production is partially correlated with 
physiological fitness as measured by the female’s capac- 
ity to survive. The highest producing race survived for 
56.1 days, while the lowest producing race had but 22.7 
days as the female’s mean survival time. This difference 
is a measure of physiological fitness of the race, as wit- 
ness the fact that the males of each race have a duration 
of life comparable to that of the females and at the same 
time have different physiological activities. 

The Hybrid race came from the union Ames I < Inbred 
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92. Its production is twice that of the Ames I parent and 
5 times that of the other parent, Inbred 92. In fact, the 
Hybrid is able to metabolize more eggs than any of the 
‘‘nure’’ races. A super-dominance’ of metabolic capac- 
ity is evident. This large metabolic capacity is accom- 
panied by a good physiological fitness; but not the best. 
The Hybrids averaged 50 days of life against 33 for one 
parent and 51 days for the other. The longest average 
life for a race was 56 days. The metabolic activity and 
physiological fitness correlation breaks down to some 
degree when the races and hybrids are compared. Physi- 
ological fitness to resist senescence and death shows domi- 
nance but not super-dominance. The same facts hold 
for the males of the different races. 

Kach race is the product of the isolation of a particular 
and narrowly prescribed inheritance taken from the 
whole inheritance complex which makes up the Dro- 
sophila species. The variation within races due to 
inheritance should be slight. Between races a wide range 
of inheritance effects could exist. Inheritance effects 
have been segregated into relatively pure races, the con- 
trasting of which should give us a clear view of how 
inheritance affects physiological fitness. The correlation 
analyses for these data are given in Table 2. 

The ratios at the top of the table give the interrelations 
of the different elements. The eggs metabolized per day 
of life for the different races are far from constant; the 
Hybrid race produces 41 eggs while race Oregon yields 
but 11 eggs per day. The eggs laid over the period the 
female laid eggs are equally variable, from 47 eggs per 
day of laying to 14 eggs. 

The ratios of the days the females laid to the days they 
lived were more constant, about 75 per cent. of the life 
being given over to egg laying. However, two exceptions 
call attention to the fact that races may differ in the age 

2 This term is used as descriptive of the Hybrid phenotype’s increase in egg 
yield over that of its parents; possible genetic mechanisms by which these 


results may be accomplished, as allelic interactions, complementary genes, 
ete., will be discussed elsewhere. 
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interval over which they lay eggs as well as in their dura- 
tion of life. Inbred—92 shows a duration of life of 33.4 
days and has an average egg-laying period of 17.2 days 
or 51 per cent. of the female’s life is given over to egg 
laying in this race. On the other side, the Hybrid females 
devote 86 per cent. of their life to egg production. The 
fecund period of the race cross is thus nearly twice that 
of the Inbred—92 race, even though this race was itself 
one of the Hybrid’s parents. 
TABLE 2 
RELATION BETWEEN METABOLIC CAPACITY FOR EGG PRODUCTION AND PHYSIOLOGICAL 
FITNESS FOR LIFE. ARRANGED IN ORDER OF HIGHEST TO 


LOWEST EGG PRODUCTION 


Race B Egg yield Egg yield Days 9’s laid Days 9’s lived 

Days lived Days 9’s laid Days $’s lived Days lived 
10 41 47 0.86 0.91 
1 30 3 95 
Ames II ...... 2 30 38 -78 94 
9 20 26 1.02 
Princeton . 3 17 23 Ay 53 1.02 
Florida-45_.. 5 22 28 79 
Oregon R- C44 6 11 14 81 1.00 
Swede-b40 ... 7 15 23 63 75 
Inbred 92 .... 4 12 2é 51 75 
Homozygous 42 8 11 15 74 82 


Correlation coefficients for the 4 characters: 


Life egg production with female’s duration of life ...... 0.84 
Gave: Temajes .90 

male’s duration of life ....... 88 
Female’ s duration of life with days female laid ........ 97 
male’s duration of life ... 

Days female laid with male’s duration of life ..... sees .89 


5 per cent. point for significance .... 0.63 


The last set of ratios, the duration of life of the males 
divided by that of the females, shows that the two sexes 
tend to live similar intervals of time, either sex being a 
good measure of the race’s physiological fitness for life. 

Table 1 brings out a relation of much physiological 
importance. The mean productivity of a race may be 
looked upon as a measure of the circumstances which 
bring out the worst or the best in a species. If production 
is low, heredity* and environment of that race are looked 
on as unfavorable: if high the conditions are viewed as 
favorable. The important question is, will these condi- 
tions leading to low or high mean production of the indi- 


3 As the environment is closely controlled in many particulars, heredity 
should be the major cause of variation. 
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viduals in a race likewise lead to low or high variations 
between the individuals in the race? Statistically this 
question asks if the means and variances of the races are 
correlated. The egg production of the 10 races varies 
from 263 eges to 2,034. The variance for the low race is 
48,204 while that for the high race is 401,461, a ratio of 
1:8. If all 10 races be examined the size of the standard 
deviations rises steadily as the mean vields increase. 
Better conditions seem to bring out not only high yield 
but also greater individual differences in performing 
ability, the relation taking the form of Standard devia- 
tion = 163 —- 0.28 Mean for these data. Thus the stand- 
ard deviation of a 300-egg race would be 247, while that 
for the 2,000-egge race would be 719. An increase of 7 
times in egg yield has led to an increase of 3 times in the 
standard deviation. 

The same facts are noted for female survival, days of 
ege laying and male survival. All correlations between 
the means and standard deviations are surprisingly large, 
0.65 to 0.90. The significant data are as follows: 


Racial correlation Regression equation 

of means and standard deviations 
Egg production x, O90 S.D. = 163+.28 Mean 
Survival female = 95.4+.20 Mean 
Days female laid 65 = 7.7+.17 Mean 
Survival male .90 =-1.2+.38 Mean 


5 per cent. for significance = 0.63 


The correlation coefficients at the bottom of Table 2 
show that each life function is highly correlated with 
the others. Each race is distinct from the others in 
having unique attributes. This suggests a general over- 
all factor, described by the rather loosely used word 
constitution, rather than the separate factors here mea- 
sured, as the differentiating element between the races. 
Should this be true, the super-dominance of the capacity 
to metabolize eggs, as contrasted with the simple domi- 
nance of the other characteristics, loses much of its mean- 
ing. The super-dominance would be the resultant of the 
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accumulated effects of the individual dominances of the 
single characters. If that is what we mean, it becomes 
even more important to know the basic physiological 
entities on which constitution depends. The pattern of 
correlation behind the super-dominant character, egg 
yield, thus helps to clarify its nature and points to the 
multicharacter as well as the multigenic nature of its 
inheritance. 

The high correlation between egg production and male 
duration of life comes from the similarity in the length 
of life of males and females in each race. It does not 
come from any stimulus the male may have for egg pro- 
duction, since the females had male consorts throughout 
their lives. Rather the high correlation checks the fact 
that inheritance has established like durations of life in 
the 2 sexes of this species. 

The correlations of egg production with the female life 
for a constant egg-laying period is — 0.304, that for egg 
production and egg-laying period for constant life of 
females is 0.655 and that for the life of female and egg- 
laying period with egg production constant is 0.893. The 
equation representing egg yield in terms of female dura- 
tion of life and days of egg laying shows the effects in 
more easily appreciative quantitative terms, Life-time 
ege production = 76 days laid — 26 days lived — 357. 

This equation shows that a female starts with an aver- 
age impulse to lay 76 eggs per day throughout her life- 
time but that this is cut down by the effects of senescence 
and other causes to an average of 26 eggs per day for each 
day of life. This effect is brought out by the following 
comparison. Suppose the females of a race live 30 days; 
their average egg-laying period would be 21 days and 
their life-time egg production 457 eggs. If the females 
ot a race lived 60 days, the average laying period would 
be 48 days and the eggs produced would be 1,728. The 
short-lived race in 30 days of life produces an average of 
15 eggs per day. The 60-day race has an average of 29 
eggs per day. In both counts, the survival value of the 
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race and egg production, the more vigorous race has 
accomplished more total work than the weaker race. 

The total correlation coefficient, 0.91, indicates the con- 
trol exerted on egg production by the egg-laying period 
and the duration of life of the race. Roughly 83 per cent. 
of the differences which separate these racial egg produc- 
tions trace to variation in duration of life and egg laying. 

Factors Arrectine Lire-Tims Kea Propuctrion 

Fig. 2 shows that the total race production, since it has 
but a single cycle, depends on the maximum production 
attained and the rapidity with which egg production 
declines from this maximum. 

Racial differences exist in both characteristics. Ames 
II has a high initial production which decreases slowly 

TABLE 3 


RELATION BETWEEN AGE AND DAILY EGG PRODUCTION 
(General equation, daily egg production = Ke* 4¢) 


Race K at age 6 days Slope (x) 
Oregon 24.3 — .0589 
ces 32.2 — 0493 
Homozygous — 42 ..........0-- 19.8 — .0378 


but decreases 
rapidly. Florida and Inbred-92 have fair initial produc- 
tions but the daily egg productions decrease rapidly with 
age. Swede and Homozygous have initial low produc- 
tions which hold up near the high point even toward the 
end of the egg cycle. The joint influence of these 2 vari- 
ables determines the metabolic capacity. The effects of 
each of these variables are presented in Table 3. The 
equations to measure the rates of senescence are con- 
sidered at the beginning of the 6th day of age, the period 
where egg production is declining. 

These equations are the straight lines in Fig. 2. They 
fit the data fairly well after the crest of production is 


160 THE AMERICAN NATURALIST [Vol. LXXX 


reached and the production commences to decline. The 
crest is not reached at exactly the same point in the life 
span so that the fit at 6 days of age is not equally good 
for all races. 

The initial egg productions as shown by the expected 
values at 6 days of age are clearly different for the dif- 
ferent races. The lowest yield is 19.8 eggs for the Homo- 
zygous: the highest K is 107.6 eggs for the Hybrid, or 
this race cross has an expected maximum production of 
nearly 5.5 times that of the lowest race. The Hybrid does 
not quite live up to this expectation, however. 

Racial differences in decline of egg productions are not 
so pronounced. The lowest rate of decrease is found 
for the Homozygous, about 3.8 per cent. The highest 
rate, Inbred—92, is nearly 17 per cent., a difference of 4.2 
times. But the decline for Inbred—92 appears abnormal 
as the race next to it is Princeton with 7 per cent. The 
normal degradation in the capacity to produce eggs may 
therefore be from 3.8 to 7.0 per cent.; Inbred—92 showing 
the influence of some unknown cause not common to the 
other races. Does this mean that races may not differ 
significantly in the rate at which they expend their energy 
in egg production? This question may be tested by com- 
paring the variation due to the 9 (omitting the obviously 
different Inbred—92 race) slope constants of the different 
races with that which remains after taking out the effects 
of race. The analysis is shown below: 


Sources of variation d/f Mean square 
Among regressions of races ...... ; 8 0.1579 
Independent of racial regression » 423 0233 


The comparison shows the variation due to the racial 
differences in egg production is 6 times greater than that 
within the races. The races consequently show distinct 
differences in their abilities to maintain high initial 
egg yield. 

The Hybrid race expends its energy in egg production 
at an intermediate rate. Hybridity seems to get its 
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capacity for energy transformation through a higher 
initial impulse to produce rather than through any dif- 
ference in the rate at which the impulse for egg produc- 
tion is expended. 

The Drosophila hybrid is thus comparable to hybrids 
in maize since in each case the hybrids ordinarily agree 
with the inbreds in their rates of metabolism. 


CorRELATION OF CHARACTERISTICS AFFECTING LIFE 
Time Capacity ror Kae Propuction 
The relative importance of the five variables to the life- 
time egg production may be seen in the correlation coeffi- 
cients of Table 4. 


TABLE 4 


Correlation 
Characters correlated coefficient 
Lifetime egg productions with 3-day maximum egg 0.74 
o mean ages at maximums 26 
rates of senescence ....... oe — .50 
survival values of females 84 
3-day maximum egg productions with mean ages at maximums........ 10 
rates of senescemce ........... — .05 
survival values of females ..... 
Mean ages at iximums WIEN. FATES OF — .23 
survival values of females ............ 23 
Rates of senesce nce with survival values of females ............... -.13 
Survival values of females with days females laid ...............6. 9 
5 per cent. point for significance ...... 0.63 


The analyses of Table 4 establish the interpretations 
derived from Fig. 2. The partial correlation of Table 5 
further clarify them. 

Lifetime egg production of the race has as its major 
controlling factor the 3-day maximum egg yield. <A long 
egg-laying period favors large egg yield, but a large egg 
yield tends to slightly reduce length of life. If the maxi- 
mum egg production is arrived at late in life the egg pro- 
duction tends to be larger than if the high point is at a 
younger age. These factors control much of the variation 
in performance. The rate at which senescence in egg 
yield occurs is of minor importance. 
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The total correlation of the five variables with the 
racial lifetime egg yield is 0.979. The capacity to metab- 
olize eggs is nearly completely accounted for by the 
variables measured. 

The equation, linking together the different variables 
in estimating racial lifetime egg production, is: 


Racial lifetime egg production = 
+ 23.3 maximum egg yield (3 days) 
+ 26.1 age at maximum egg production 
— 1173.4 rate of decline in egg production (senescence) 
22.9 mean life of female in race 
+ 36.8 mean days females of race laid — 498 


From the discussion, it follows that a short-time record 
covering a few days of egg laying at a given age should 


TABLE 5 


PARTIAL CORRELATIONS AND REGRESSIONS FOR THE CHARACTERS AFFECTING 
LIFETIME EGG PRODUCTION WITH PERFORMANCE 


4th Order 


Partial correlations Regressions 


Three-day maximum egg productions ...... 0.830 0.714 

Mecan AL MAXUNUMS: 508 .136 

—.177 — .070 

Survival values of females .............. — .318 — .444 

5 per cent. point for significance ... 0.75 


indicate closely the lifetime production of the race or 
even of the individual females of the race. Which of 
these possibilities would be true would depend on how 
much inheritance for egg yield or other variables has 
been concentrated in the race, made homozygous, and 
how much yet remains within the race in the unfixed or 
heterozygous condition. In evaluating this problem, we 
have separated the variation between and within races. 


HEREDITARY VARIABILITY FIxeD IN RACES 


Each of our races represents a subdivision, and fixation 
in relatively pure form, of a portion of the heredity avail- 
able in Drosophila melanogaster. The amount of this 
fixation may be estimated by contrasting the variation 
which exists between the races with that which still 
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remains within them. The between race variation repre- 
sents the fixed hereditary and permanent environmental 
differences affecting each race as distinct from those of 
other races. The variation remaining within the races, 
or within variation represents those hereditary differ- 
ences not fixed by the breeding system. After some slight 
standardization, the analysis of Table 6 presents these 
results. 

The standardization consists of weighting each race 
equally. In Table 1, the number of females tested for 
egg production varies from 53 to 56; 55 was chosen as 
the figure on which to standardize the constants for each 
race. The sums and sums of squares were adjusted to 
this figure and the data were considered to have a total 

TABLE 6 


VARIANCE ISOLATED BETWEEN RACES AND WITHIN RACES 


Per cent. of 
Interpretation variation 


rce of variance E Mean square 
ource of variance d/f [ean square of mean square attributable to 
each source 
Lifetime egg production 
between races ...... 10,935,288 55B — W 56.4 
Withim 432 151,398 W 45.6 
Days females laid 
hetween races ...... 7 6,225 55B-W 42.2 
432 151 W 57.8 


of 550 females with 55 for each race. The differences are 
so large that these small adjustments are of no conse- 
quence to the interpretation. 

Table 6 shows that mean squares attributable to hered- 
ity and to a small degree to permanent environmental 
differences, the between races variations, are large com- 
pared to the within races’ mean squares. In per cent., 
the variations due to heredity range from 56 for lifetime 
egg production to 42.2 for days female laid eggs. These 
differences may or may not have biological significance. 
They are for the same races with the same forces acting 
on each. The general trend indicates that 40 to 60 per 
cent. of the variation is now fixed within the races; 40 to 
60 per cent. of the variation. which yet remains within 
races is unfixed and of unassigned origin. 
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Comparatively speaking, the fixed differences between 
races are large, indicating marked effects of heredity on 
these quantitative characters. 

The variations and correlations which remain in these 
races after removing these large hereditary effects have 
direct meaning to the coordinated physiological patterns 
necessary to maintain these metabolic functions. This 
analysis is presented below. 


Race VariaTION AND CORRELATION FOR 
LiretimME Eaa Propuction 

For this analysis, when making racial comparisons, we 
shall adopt the device of weighting each race equally, as 
though there were 40 females laying in each, making for 
easier estimation of the significance of any particular 
variation. The figure 40 was chosen, as each race had 
that many or more individuals recorded for each variable. 
The data are given in Table 7. 

The 10 individual racial correlations for any pair of 
characters show rather wide variations. This variation 
is no doubt largely environmental although some of it 
could as yet be uncontrolled heredity. The pooled within 
race correlations indicate the trend more closely. Com- 
parison of these pooled correlations with the combined 
correlations from all females grouped together without 
regard to race show how heredity affects the coordination 
of the physiological factors leading to egg production. 
Heredity affects the pattern of the correlated characters 
as well as having a direct effect on the character itself. 

The beta constants indicate the effect of each inde- 
pendent variable on the lifetime egg productions. The 
character of greatest importance is the 3-day maximum 
yield. Closely following it is the days the females laid 
eges. These two factors account for most of the varia- 
tion; the total correlations being 0.93 for all flies and 0.84 
for flies within races. 

The other variables, age.at maximum and survival of 
the females are not without interest as they give a definite 
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measure of certain theories to account for the capacity 
of different organisms to survive over longer or shorter 
lengths of time. Table 8 shows the 5-6—-7-day egg produc- 
tions of flies which died in the first half as contrasted with 
those which died in the last half of their race’s lifespan. 


TABLE 8 
MEAN 5-6-—7-Day EGG PRODUCTIONS OF FLIES WHICH DIED IN THE FIRST HALF OR 
THE LAST HALF OF THE LIFE SPAN OF THE RACE 


Experiments* 


1 2 3 4 5 6 7 8 9 10 Total 


First half ........ 184 2 


3 139 109 137 «61 90 63 147 224 135 
8 130 92 111 86 117 69 119 197 12: 


* See Table 2 under column E for race names associated with numbers. 


The totals show that the higher producing flies were 
the shorter lived by roughly 8 per cent. Examination 
of the individual race records shows that this is not the 
whole story, however. Sixty-five per cent. of the total 
difference comes from one race, 2. The races in Experi- 
ments 1 and 2 are identical save that the data were 
gathered at different times. Experiment 1 in contrast 
to 2 shows the longer-lived females had the higher pro- 
ductions. Experiment 2 is thus abnormal in this par- 
ticular. This is borne. out by the more detailed analysis 
of the full data presented below. 


Race and experiment variance 9 82.7 

MS. 
Between life spans l 17.5 
Race x life spans 9 7.5 
Within race and life spans 368 2.2 


The race effects were noted previously and have no 
immediate interest to the problem at hand. The between 
life span effect is fairly large but when compared with 
the race < life span interaction is not significant. The 
interaction is large and when compared with the within 
race and lifetime variance, is highly significant. These 
facts show that capacity to metabolize eggs and life span 
are only slightly interrelated, if related at all, the hetero- 


; 
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geneity in the data being largely accounted for by the 
race X life span variation. 

Table 7 shows that the 4 variables considered should 
predict the egg production of individual flies rather 
closely. The equation is for flies without regard to race: 

Lifetime production=+19.1 3-day maximum egg production 
+15.0 age at 3-day maximum 
- 6.1 life of fly 
+21.9 days female laid -72 


For flies within a particular race the coefficients take 
smaller values; 16.2 for the 3-day maximum, 6.2 for the 
age, — 3.7 for life of female and 20.1 for the days female 
laid: the constant term would be adjusted to that of the 
particular race. 

An illustration brings out the relative importance to 
be attached to each of these 4 variables in determining 
egg yield. <A fly produced 983-108-100 eggs or had a 
3-day maximum 100.3 eggs at 7, 8 and 9 days of age: the 
fly lived 71 days, 62 of which she laid eggs. Entering 
the above equation with these values, we find 1,916 eggs 
as the expected effect of the 3-day maximum on the total 
yield, 120 eggs as the effect of age at maximum, a loss 
in production of 433 eggs due to long life and 1,358 eggs 
as the contribution of 62 days of egg laying; a total of 
2,961 from which the constant term 721 would have to be 
subtracted to get the expected production. 

To.this total the short time record of the 3-day maxi- 
mum has contributed roughly 65 per cent., the days laid 
46 per cent. and the age at maximum 4 per cent.; while 
the fact that the fly has a long life span has subtracted 
about 15 per cent. 


Estimation OF LIFETIME PERFORMANCE FROM A 
Suort-Time PERFORMANCE 
It follows from what has gone before that if we had the 
3-day maximum egg production for a female fly, we would 
have, as correlated information, a fair knowledge of her 
lifetime egg production, the number of days of her life 
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she would lay eggs and the length of her life. The 3-day 
maximum production is unfortunately not assured unless 
full lifetime records are available. The choice of an 
egg-laying period early in the female’s life would be 
more satisfactory from an experimental viewpoint.‘ Pro- 
duction curves in Fig. 2 suggest that such an early record 
would be a good index of the metabolic capacity of the fly. 

The choice of the time and length of record are both 
arbitrary. It could be at the approximate maximum of 
production, 5-6-7 days of imago life; in mid-life, 16-17-18 
days, when production had dropped somewhat; or at 
26-27-28 days when in some strains the productive period 
is nearing its close. The data in the succeeding tables 
evaluate different short-period records as measures of 
lifetime performance. Table 9 compares daily egg pro- 
duction of 4 to 18 days of life with the total productions 
for 30, 40 and 60 days of life. 

TABLE 9 


CORRELATION BETWEEN DIFFERENT DAYS PRODUCTIONS AND TOTAL PRODUCTIONS 
FOR 1st 380, 40, oR 60 Days 


Experiment 1 Ames II 


Dependent 
variable Independent variable 
Day of production 
Totals 4 5 6 8 9 40 32 33 142 25 36 -80 460 
80 days .69 .79 .78 .75 .69. 90 .85 .88 .78 .74 .8% .80 .84 .75 .. .. 
40 days .63 .75 .74 69 .64 .87 .81 .79 .75 .72 .83 .76 .80 69 .97 .. 
60 days .57 .71 .69 .65 .60 .83 .76 .75 .70 .67 .78 .70 .75 .64 .93 .98 
5 per cent. point for significance for 50 d.f. ...... 0.35 


The correlations of Table 9 show that individual daily 
productions all bear a close relation to those of the longer 
periods, 30, 40 or 60 days of life. The choice of any 
particular day to represent the whole record does not 
have any marked advantage, the correlations being about 
0.75 with random variation around that point. Two or 
more days should be more accurate than a single day. 
Table 10 gives the analysis by which the gain in accuracy 
may be evaluated. 

A gain in accuracy of estimate of 30- or 40-day egg 
yields results from a knowledge of 2 days’ productions: 
a further gain comes with the 3 days’ records. The gains 
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are not great, however. In the same way, the use of 
records at different periods in life results in slight gains 
in accuracy. These gains are not in general worth the 
labor involved in keeping the laying flies over these long 
periods. In fact, as may be derived from data presented 
herein, a greater gain in information comes in the study 
of more females’ egg records than in the study of more 
daily records of a lesser number of flies. In the light of 
these results, we have chosen for our future studies the 
production period from 5 to 9 days of age. These pro- 


ductions will be used to measure metabolic worth of both. 


inbred races and their hybrids. In making this choice 
to work within this narrow interval of the life span, the 
reader will no doubt realize that conclusions applicable 
to its egg production are in large part applicable to the 
egg production of the full life period, or for that matter 
to any character in the whole coordinated physiological 
pattern necessary to egg metabolism in such degree as 
is portrayed by the regression coefficients here presented. 


Discussion 

In critically examining our data and conclusions, tech- 
nical factors important to egg production must pass close 
scrutiny. For optimum egg production the food mate- 
rials and other environmental circumstances for oviposi- 
tion must meet specifications agreeable to the Drosophila 
female. Experiments to delimit these conditions were 
performed prior to this research. In general, the results 
are not novel and will not be published in detail. The 
major facts significant to this and subsequent studies are 
as follows. A fairly moist laying surface and humidity 
above it is conducive to the female’s depositing a large 
number of eggs (Adolph, 1920; unpublished experiments 
in our own laboratory). Common experiences of the 
early Drosophila investigators, agreed that a fair con- 
centration of yeast, acetic acid and alcohol favor egg 
laying. This opinion is confirmed by data collected by 
both Adolph (1920) and ourselves. Our results (unpub- 
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lished experiments in our own laboratory), those of our 
student Dr. Straus, and those of Alpatov (1932) and 
Delcourt and Guyénot (1911) agree in showing that high 
or low temperatures reduce egg laying, the optimum 
being about 25° C. Temperature variations on either side 
of the optimum may favor egg laying so long as they are 
not extreme or over-prolonged. The female must be 
mated to lay to her full capacity as Hanson and Ferris 
(1929) and others (Adolph, 1920; unpublished experi- 
ments in our own laboratory ; Guyénot, 1912) have shown. 
The form of the egg production curve in mated and virgin 
females is markedly different; the mated females coming 
to optimum production early in life, whereas the virgin 
females’ production reaches its optimum slowly, at a 
lower level, and then declines more slowly than that of 
the mated females (our unpublished experiments; Han- 
son and Ferris, 1929). The total lifetime egg vield of 
mated females is 30 to 100 per cent. greater than that of 
virgin females (our unpublished experiments; Hanson 
and Ferris, 1929). One male to one female in our results 
is optimum, but 2 males are nearly as good. Beyond 2 
males the egg production is reduced as the number of 
males is increased. Hanson and Ferris (1929) in their 
important experiments show that the males need not be 
fertile, a result confirmed by our own work (our unpub- 
lished experiments). The male must have a complete 
secondary sexual apparatus and be of normal vigor (our 
unpublished experiments). The inheritance for egg pro- 
duction carried by the male mate does not influence the 
productivity of his consort. 

We use egg production rather than progeny produced 
as a measure of the capacity of the female to metabolize 
energy. Egg production has the advantage over progeny 
in that it is not affected by sterility, cannibalism in the 
larvae, ete. 

As with all other investigators, the optimum condition 
for any of the variables is regarded as that which favors 
the greatest numbers of eggs. Our food materials for 
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ege laying are adjusted to meet this condition. Success 
or failure may be judged by the egg yields which were 
obtained. Egg yields of 3,000 or more per lifetime have 
been 3 times exceeded, 3,168 eggs being the highest pro- 
duction. Two thousand ege's were exceeded by 62 females. 

These egg productions are much larger than those re- 
ported by most early investigators, the increase undoubt- 
edly coming from a progressively better understanding 
of the conditions favorable to egg production. Our data 
compare favorably with those of Hanson and Ferris 
(1929) on a white-eyed mutant stock. 

The lifetime production curves for 10 separate experi- 
ments and 9 different inbred and hybrid races all show 
but one cycle. No evidence for any periodicity in the 
daily egg production is observed. These observations 
conform to those of Moenkhaus (1911), Adolph (1920), 
Hanson and Ferris (1929), Pearl (1932), Hyde (1913, 
1914, 1920, 1924), and others. There are no obvious sea- 
sonal differences in lifetime egg production under our 
controlled laboratory conditions. But these observations 
still leave much to be explained, for we do get significant 
variations, due apparently to unknown and irregular 
environmental conditions which we are unable to in- 
terpret. 

Egg laying commences on the second or third day, rises 
rapidly to a maximum in the next few days and then 
declines at a fairly constant rate till the fly’s death. Our 
highest productions are generally later but not much 
later, than those which Hanson and Ferris (1929) ob- 
served. The 3-day maximum records ranged from 6 days 
for Florida—45 to 11.3 days for Ames II. The mean for 
all races is 9 days. 

From the point of maximum performance to the end 
of egg laying at advanced age, the production curve is 
roughly a simple exponential and is so analyzed in this 
paper. This curve differs somewhat from Alpatov’s 
(1932) suggestion that this portion of the lifetime pro- 
duction conforms rather to one branch of a logistic. The 
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differences between the two views are hard to establish, 
and as the logistic form is hard to interpret, we have 
chosen the exponential with its obvious biological im- 
plications. 

Races utilized by others in studying egg production 
show wide variation both between investigators and 
within races. The spread of the egg production in our 
material shows that these differences can all be duplicated 
by different races in the same experiment. 

Racial differences in egg laying are due partly to the 
fixation of particular inheritance type through inbreeding 
and partly to environmental differences of unknown 
origin. Racial differences due to gene fixation through 
inbreeding could lead to high, medium or low production 
in an unpredictable manner. The literature on Dro- 
sophila egg production records such results; Adolph 
(1920) reported little change: Castle (1906) a slight re- 
duction, Hyde (1913, 1914, 1920, 1924) a decline in pro- 
ductivity with inbreeding. Our own rather extensive data 
derived from the formation of some of the races here 
described as well as in separate experiments, all show 
a decline in productivity with inbreeding even when 
accompanied with intense selection. 

The hybrids between two of the inbred races show large 
egg yields. These results are similar to those of Castle 
(1906) and Hyde (1918, 1914, 1920, 1924). Reciprocal 
hybrids in our data show variation in either direction but 
are statistically alike; a result really like that of Castle 
et al. (1906), although they do conclude that the 2 crosses 
may show different egg yields. 

Egg production in Drosophila appears inherited 
through the recombination of definite genes. The results 
favor many gene pairs and not any of the over-simplified 
interpretations of the early days of Mendelian study 
where a single pair was sometimes thought sufficient. 

With the above points substantiated by experimental 
evidence, we have analyzed lifetime egg production into 
certain of its physiological components and shown the 
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significance of each. The methods are like those used for 
many quantitative characters as human stature and 
weight, milk yield of the cow and the concentration of the 
milk solids in the milk (Gowen, 1920, 1924; Gooch, 1935) 
and many others. 

Lifetime egg production is considered as dependent 
upon five variables; the maximum production the fly is 
able to metabolize over a day’s time, the age at which 
this maximum is attained, the rate at which the eggs pro- 
duced decline (senescence) from this maximum, the sur- 
vival value of the females as measured by their durations 
of life and the days during life that females laid. These 
factors are by no means of equal weight in determining 
egg yield. The maximum egg production attained and 
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the days the female laid contribute most to egg produc- 
tion. Characteristics of less importance are age at which 
maximum production occurs and the rate at which senes- 
cence takes place. The capacity of the female to survive 
has a small negative correlation with egg production. 

The importance to future research of estimating full 
life performance from some more quickly ascertained 
character is illustrated in the following comparison. 
Maximum egg’ production has a correlation with lifetime 
egg production of 0.88 for all flies without regard to race 
and 0.71 for flies within race. The total correlations for 
lifetime egg production if we include maximum egg pro- 
duction and days female laid become 0.93 and 0.84, re- 
spectively. The gain in correlation with the addition of 
days female laid as an added variable does not seem 
great. Measured in terms of the variance in egg pro- 
duction controlled, the gain is appreciable; about 13 per 
cent. for all flies and 40 per cent. for flies within races. 
The addition of the other variables considered—age, sur- 
vival, decline due to senescence, ete.—leads to no further 
gain, as the total correlations of all variables under study 
with lifetime egg production are likewise 0.93 for all flies 
and 0.84 for flies within races. 

Despite its small contribution to the total variance con- 
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trol, the direction and amount of effect of the female’s 
capacity to survive on lifetime egg production is of inter- 
est. This relation bears directly on the hypothesis that 
long life in an organism is not conducive to high metabolic 
capacity. The correlations between lifetime egg produc- 
tion and survival of the female are 0.63 for all flies and 
0.42 for within races. The longer the flies live the greater 
the energy metabolized. These correlations would be 
against the hypothesis, but they do not tell the whole 
story, for the metabolism of the long-lived may be at slow 
rate while that of the short-lived may be at fast rate. We 
can estimate this difference by making the days which the 
flies lay, constant. The partial correlations then become 
— 0.380 and — 0.22, respectively. For constant egg-laying 
periods the long-lived flies tend to lay slightly less than 
the short-lived flies. This conelusion is in line with the 
duration of life—energy metabolized hypothesis. It is 
true only under quite restricted conditions, however, for 
the making of the egg-laying time a constant has in itself 
reduced the variance of lifetime egg production by 61 
per cent. (38 per cent. within races) and the duration of 
life by 82 per cent. (76 per cent. within races). Under 
these circumstances only about 5 or 6 per cent. of the egg 
production (2 per cent..within races) would be affected 
by the survival time of the female. Alpatov (1932) like- 
wise notes the effect of survival on production and comes 
to essentially the same conclusions. His correlations are 
a little too large, since he correlates days of life of the 
females with the ratio, life production divided by days 
of life of females thus introducing some spurious corre- 
lation. The slight difference between the short-lived and 
long-lived is further brought out by our Table 8. 

The problem of analyzing heterotic effects on egg pro- 
duction is one of isolating the characteristics which make 
for high yield. In these studies the data show that the 
average maximum egg records of the hybrid are distinctly 
greater than those of the ‘‘pure’’ inbred races. The rate 
of senescence in production, on the other hand, is not 
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different in the hybrid than in the pure races. The char- 
acter important to production in hybrids is their capacity 
to start production at high levels; it is not in their capac- 
ity to maintain this production at a lesser rate of loss than 
the pure strains. These facts suggest that the accumu- 
lated reserves of energy in the fly prior to the start of 
egg production is the important thing. In this view the 
results are comparable to those in maize, where the ad- 
vantage of the hybrid has been traced back even to the 
embryo. These facts emphasize the importance of initial 
maximum productions as measures of the heterotic effect. 

The hybrid race does not necessarily have any animal 
with a superior performance to the top performers of the 
inbred races. The Hybrids simply have more good and 
fewer poor performers than the inbred races. 

The Hybrid includes one female laying 3,083 eggs and 
27 others laying between 2,000 and 3,000 eggs. Ames 1 
has one female laying 2,016 eggs. Ames 2, in its two 
tests for lifetime production, has two females laying 3,168 
and 3,108 eggs and 32 others laying between 2,000 to 3,000 
egos. The other races have no individuals with more than 
a 2,000-egg production. These higher productions come 
in the lesser inbred races. The top daily productions 
reflect the lifetime production. Ames 2, for its two tests, 
has the highest top production—132 eggs per day; 19 
records exceed 100 eggs per day. Princeton has one 
record of 100 eggs per day. Ames 1 has one record of 
more than 100 eggs per day. The Hybrid has 15 records 
of more than 100 eggs per day. Again the hybrid race 
does not have the top performance but it does have a 
majority of good. The performance of the inbred races 
is definitely correlated with the amount of inbreeding 
since their ancestors existed under wild conditions.. 

Maximum production is generally reached between the 
oth and 10th days. Correlations between daily and life- 
time productions are fairly large. For the purpose of our 
future heterosis studies we have chosen to consider as 
representative the egg records of females between the 5th 
to 10th day. 
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The metabolic capacity of flies is appreciated if we 
compare their performance with that of other species. 
The average weight of a Drosophila egg in certain of our 
experiments was 1.08>< 10° grams. The weight of the 
female was 1.2>< 10° grams. The male was smaller than 
the female, average weight 8.5 < 10% grams. The largest 
ege production for a single female was 3,168 eggs in a life 
of 70 days. In 10 weeks’ time this fly metabolized 0.0342 
erams of egg material or 28.5 times her own weight. In 
a like period the highest producing hens metabolized but 
three or four times their own body weight and dairy cattle 
but five to six times their weight in milk. 

Hybridity in Drosophila affects metabolic capacity in 
the same favorable manner as described by East (1908) 
and Shull (1908, 1909, 1910, 1911) for maize. 


SuMMARY 


This paper deals with the lifetime egg productions of 
one hybrid and 8 inbred races of Drosophila. Lifetime 
egg productions of roughly 50 females composed the data 
for each race. Individual females range in egg produc- 
tion from 0 to 3,168 eggs. 

The lifetime egg records of all races are similar in 
form. Egg laying begins on the second day, rises rapidly 
to a maximum between the 5th and 10th day, then declines 
as age advances at a slow but steady rate. 

Marked differences in racial egg production exist. The 
range is from 263 to 1,701 eggs for the inbred races; 2,034 
for the Hybrid. These racial differences in egg produc- 
tion are associated with similar significant differences in 
female duration of life, days eggs were laid and male 
duration of life. 

The variances for the different racial egg yields, days 
eges were laid and duration of life of the males and 
females are likewise characteristic. A marked correla- 
tion exists between the means and variances such that the 
larger the mean racial value the greater the variance. 

The correlation between the means and variances has 
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the effect of setting the individuals in the high-producing 
group further apart, thus facilitating any selective 
procedure. 

Both racial and individual lifetime egg productions are 
correlated with such variables as duration of life of the 
female, the days the female laid, the maximum egg pro- 
duction in the cycle and the rate of senescence in egg pro- 
duction. In terms of variance controlled, the importance 
of these variables to lifetime egg production is in the 
following order—maximum egg production, days female 
laid, age at maximum production and length of survival 
of female. The rate of senescence is of minor importance. 

Hereditary variations are responsible for a large part 
of the racial differences. Something like 50 per cent. of 
the variances are fixed in the different racial groups as 
contrasted with 50 per cent. which still remains within 
the races. 

A similar pattern of correlated physiological functions 
for lifetime egg production is found within races. Again 
maximum egg production followed by days the female 
laid eggs are the important variables. The age at maxi- 
mum and survival of the female are of minor significance. 

Heterotic increase in egg production, associated with 
hybridity, is shown to turn largely on greater maximum 
daily egg production. The lengths of life of the female 
and their rates of senescence may be comparable in 
hybrids or inbreds. The correlations show that by taking 
the production on the 5th to 10th days of imago life we 
gain most of the information on metabolic capacity which 
is pertinent to heterosis. 
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ON THE CAUSES OF MOSAICISM ASSOCIATED 
WITH HETEROCHROMATIC CHROMO- 
SOME REGIONS 


M. L. BELGOVSKY 
INSTITUTE OF GENETICS OF THE ACADEMY OF SCIENCES OF THE USSR, 
Moscow, USSR. 


Tue hypotheses attempting to explain the mechanism 
of mosaic formation in cases of mosaicism caused by 
‘‘eversporting displacements”’ fall into two groups. <Ac- 
cording to the hypotheses of the first group, the original 
chromosome aberration, peculiar to the given mosaic 
strain, causes the occurrence in somatic cells of secon- 
dary changes in the chromosome structure, such as the 
losses of chromosome pieces (Patterson, 1932; Schultz, 
1936), the changes of the size of laterally attached trans- 
located pieces (Stern, 1935), or the occurrence of gene 
mutations (Sidorov, 1936; 1940; 1941; Demeree and Sli- 
zinska, 1987). According to all these hypotheses a mosaic 
organism is considered a chimera. 

The alternative point of view is expressed in the 
hypotheses of the second group, all of which explain 
mosaicism in terms of position effect, either the in- 
terchromosomal (Muller, 1935; Ssacharov, 1936) or in- 
trachromosomal (Dubinin, 1936; Belgovsky, 1938; Pro- 
kofyeva-Belgovskaya, 1939a, 1939b; Panshin, 1938; 
Khvostova, 1939) one. According to this point of view, 
the somatic cells of a mosaic organism are all genotypi- 
eally alike, the differences in characters they display 
depending solely upon the differences in biochemical re- 
actions taking place in the immediate vicinity of genes 
responsible for mosaicism. 

In 1938 I suggested that mosaicism of the type under 
discussion is to be ascribed chiefly to two causes: (1) the 
weakening of the biochemical efficiency of the gene pri- 
marily responsible for mosaicism, this weakening result- 
ing from the interaction of substances produced by the 
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gene in question with those produced in heterochromatic 
regions, and (2) the increased variability of heterochro- 
matic and heterochromatized chromosome regions in 
response to various internal and external influences. If 
the biochemical activity of the gene is lowered almost 
down to the critical level assuring a normal development 
of the character, the variations in the degree of hetero- 
chromatization of the chromosome section in which the 
gene in question is located should sometimes result in a 
still greater weakening of its efficiency and in an altera- 
tion of the normal process of character development. 
Thus mosaic spots similar to hypomorphie somatic muta- 
tions must develop in the body of the organism. 
According to this view, the degree of mosaicism must 
depend not only upon the properties of the gene primarily 
responsible for mosaicism, but upon the general physio- 
logical conditions in the organism as well, and particu- 
larly upon the nature of other genes of this organism, 
influencing the same morphogenetic processes which the 
gene responsible for mosaicism controls. These other 
genes may be either allelic or not allelic to the gene in 
question. Furthermore, a mosaic allele must act as a 
hypomorphic mutation and an accumulation of identical 
mosaic alleles in the genotype must decrease the degree 
of mosaicism, shifting the phenotype toward wild type. 
Experiments were carried out in order to check these 
expectations. Several mosaic forked mutations and a 
bristle-affecting gene ‘‘/f’’ were chiefly used in the work. 
The mosaic alleles were: f° and All of 
them occurred in chromosomes carrying the B™” inversion 
and in all, except f"*’, reinversions occurred with the left 
break to the left of f and the right in the heterochromatic 
region. As a result, the f locus became transferred to 
the spindle fiber attachment and inserted into the hetero- 
chromatic region. Cytological studies of the f*® and f?* 
chromosomes, earried out by Prokofyeva-Belgovskaya, 
substantiated the genetic interpretation of their struc- 
tures. The f®’ chromosome was not sufficiently studied. 
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The Jf gene (chromosome 2; 86.5) is evidently a gene 
affecting the some morphogenetic process which the f 
gene affects, combinations of the two genes giving the 
following phenotypes: If/If =forked-like bristles, 
f/f If/If*=forked bristles, f/f If/If*= intensified 
forked, f/f If/If = very intensified forked bristles, almost 
lethal. In combinations with other bristle-affecting 
genes, f and /f give similar results. Heterozygous f and 
heterozygous /f both intensify the effect of Bl and of Sb, 
and neither of them influences the effect of sz or of sbd. 

In accordance with the expectation, the heterozygosity 
for Jf shifts the degree of mosaicism for /, decreasing the 
number of normal bristles. Thus v f f®*; Cy/-+ males 
have 11.18 + 0.597 normal bristles, while v f f®*; If/+ 
have 4.08 — 0.396. (wv f f®® chromosome is a crossover 
chromosome having the f*”* allele along with an ordinary 
recessive f in its normal position). Cy/+ males have 
13.02 and f®"; If/+ have 4.18 + 0.423 normal bristles. 
In the /*** case the exact classification of forked and nor- 
mal bristles was not possible, but the shift was in the 
same direction. 

The dependence of this effect of Jf on the mosaicism for 
f upon the similarity of the mode of action of these two 
genes is proved by the ineffectiveness of Jf in the case of 
eye color mosaicism caused by w™. 

Another test of the dependence of the degree of mosaic- 
ism upon the general physiological conditions in the or- 
ganism was performed on different compounds of mosaic 
and non-mosaic f alleles. The non-mosaic alleles used 
were the following: /”** and f**’—the strongest alleles of 
approximately equal strength; f?°—a somewhat weaker 
allele; f°°*, and still weaker alleles of ap- 
proximately equal strength; and f*°—the weakest allele. 
It was expected that the stronger the non-mosaic allele 
entering into the compound with the given mosaic one, 
the higher will be the degree of mosaicism of the hetero- 
zygous flies. The compounds of f*’® with different non- 
mosaic alleles gave the following average numbers of 
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normal bristles: with /**’, 6.58.+ 0.395; with f®*", 10.76 + 
0.441; with f***,.12.20 + 0.632; with f°’, 8.90 += 0.695; with 
f°, 15.92 + 0.568; with 16.66 + 0.546. It can be 
seen that the degree of mosaicism in this series tends to 
decrease with the decreasing streneth of the non-mosaic 
alleles. The f*'’* allele gave the following results: with 
f®°8, 2.06 + 0.191 normal bristles; with /***, 2.24 + 0.179; 
with f°’, 1.64 + 0.172; with f®*, 1.69 + 0.155; with f*”, 
3.86 + 0.225. In this series only the f*'**/f** compound 
differs significantly from all the others, the degree of 
mosaicism of the rest being approximately the same. 
This result may be satisfactorily explained by the very 
high degree of mosaicism of the f*'®’ allele masking the 
effect of strong and intermediate non-mosaic f alleles. 
The possibility of obtaining crossover chromosomes 
carrying in addition to a non-mosaic f allele a mosaic one 
inserted into the heterochromatic region provided the op- 
portunity of comparing the degree of mosaicism of flies 
having one and two mosaic alleles, and thus to find out 
whether the mode of action of the latter is, as expected, 
similar to that of hypomorphic mutations. The degree 
of mosaicism of and flies 
hatching in the same bottles was compared. The average 
numbers of normal bristles in these two classes were 
found to be (with a correction for crossing-over in the 
B-f®’ region) 7.99 and 2.01, respectively, the difference 
between these averages being significant. It is thus evi- 
dent that the effect of the mosaic allele f®** is similar to 
that of the f* allele, differing from it only in its intensity. 
The experimental data presented here show that the 
degree of mosaicism does actually depend not only upon 
the nature of the gene primarily responsible for it, but 
upon the nature of other, both allelic and not allelic genes 
influencing the same morphogenetic process, as well. 
They also show that alleles producing mosaicism are 
hypomorphic. All this agrees with the hypothesis out- 
lined in the beginning of this article, and if we add to 
these data those of Demeree (1940), who found that 
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mosaic facet alleles do not cover the lethal changes of the 
same locus and deficiencies for it, we shall have suffi- 
cient body of evidence proving that mosaicism is to be ex- 
plained in terms of changed gene potencies and random 
variations of physiological conditions in different parts 
of the organism during its development, rather than to 
be ascribed to secondary changes in the chromosome 
structure in somatic cells. 

The variability of biochemical reactions taking place in 
heterochromatic and heterochromatized regions was not 
the subject of the present investigation, but the existence 
of such a variability is evidenced by the high structural 
variability of these regions (Prokofyeva-Belgovskaya, in 
press) and by Mather’s (1939) finding that the hetero- 
chromatic regions are responsible for the increased varia- 
bility of crossing-over in the proximal chromosome re- 
gions. <As heterochromatization, according to Proko- 
fyeva-Belgovskaya, is equivalent to heteropyenosis, and 
as it is generally accepted in modern cytology that chro- 
mosome sections in heteropyenotic condition are physio- 
logically inactive, all variations in the degree of hetero- 
chromatization must lead to similar variations in the 
physiological activity of the genes located in the cor- 
responding chromosome regions. 

Cases of mosaicism caused by the separation of a given 
gene (c.g., lt or ci) from the inert region do not contradict 
the point of view here developed. Since the normal ac- 
tivity of genes normally situated in the immediate prox- 
imity of heterochromatic regions must depend upon their 
interaction with the latter, their separation may be ex- 
pected to disturb the normal course of chemical reactions 
and in most eases to weaken the morphogenetic efficiency 
of the gene in question. More rarely, as in the cases of 
brown mosaics, the change in the gene’s activity may 
happen to be of an antimorphie nature. 
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SHORTER ARTICLES AND DISCUSSION 
THE CONSTANTS IN THE ‘LOGISTIC’ EQUATION 


THE logistic equation is sometimes written as 
K 


N =- — 


(1) 


where, 

N =number of organisms per unit volume or some other measure of growth 

K = maximal population density in the same dimensions as N 

t=time 

b=the ‘biotic potential’ or rate of increase per unit at the onset of the 

the growth period 

a=a constant determined by initial coditions 

e=the base of the natural logarithm 

Hardin (1945) in a recent communieation suggested a more 
‘‘meaningful’’ form of equation (1) involving the ‘‘removal’’ 
a blemish in the logistic func- 


of the constant. a which he calls 
’ No objection can be raised to writing the logistic equation 
in any form found convenient, and indeed except for trivial 
differences in symbolism, the form arrived at by Hardin’s trans- 
formation (with the a not appearing explicitly) already exists 
in the literature (Lotka, 1925; Volterra, 1931; Volterra and 
D’Ancona, 1935; Kostitzin, 1939). One may, however, question 
the implication made by Hardin that his transformation has 
satisfied a dictum attributed to Jacques Loeb (Osterhout, 1928), 
viz., ‘all the observed phenomena (of biology) should be ex- 
pressed in the form of equations containing no arbitary con- 
stants,’’ If the constant a is an ‘‘arbitrary’’ constant within the 
meaning of the above sentence, not only has the dictum not been 
satisfied by Hardin (since in effect another symbol has merely 
been substituted for it) but of even greater importance is the 
fact that in principle it never could be. 

The reason why the removal of such constants is impossible 
may best be seen from a brief examination of an analytical or 
rational development of the logistie equation. A derivation of 
this nature can be founded on the following two biological. as- 
sumptions which are basic to all reasoning about problems of 


tion.’ 


growth ; 
(1) All biological units come from similar biological units. 
(2) All similar biological units compete with each other for a common 
food supply and (or) a sufficient volume of their external environment 
to dilute their excreta below harmful levels. 
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One may conclude from these two assumptions that the observed 
rate of increase of any population of biological units will, at any 
given time, depend on the density reached at the moment of ob- 
servation. Symbolically we would then write 

f(N) (2) 
where N and ¢ have the same meanings as they have in equation 
(1). The particular form of the function f(N) may be chosen 
in various ways, subject only to the numerical consequences of 
the two postulates. It will be noted that assumption (1), since 
it rules out the spontaneous generation of living matter, imposes 
the restriction that f(N) must be zero for N equal to zero. As- 
sumption (2) implies that for some finite population density 
erowth will finally cease due to the increasing resistance of the 
competitive interaction. This therefore imposes the further con- 
dition that f(N) must vanish for some finite value of N other 
than zero. These two restrictions suggest that f(N) take the 
form of a quadratic in N since the latter is the simplest function 
which can have two real roots for finite values of the variable. 
We may then write’ 

dN 


— =a,N +a,.N? (3) 
dt 


ay 
which becomes zero for N equal to zero or —. 
a 


de 
It will be noted that two constants, a, and a, make their ap- 
pearance. It must be emphasized that whatever these constants 
are called (arbitrary, proportionality, ete.) they are essential 
to the meaningfulness of the equation. And, no matter how 
equation (3) is written,’ two constants must be employed because 
of the algebraic nature of f(N). The reason for this is apparent 
from examining the dimensionality of the terms in equation (3). 
The left hand has the dimensions of N per unit time, or in the 
usual notation [V7-']. In order for the equation to make sense 
as a descriptive statement of a natural phenomenon every term 
1 This form was arrived at by Lotka (1925) by taking the first two terms 
of a Taylor expansion lacking the absolute term. It will be noted that this 
differential equation can be changed by elementary algebraic manipulations 
into the more usual form, <= N(b-1N) where b=a, and —}),=4.; or 
K-N 
K 


aN 
into Gause’s (1934) form employed by Hardin, if -=bN by placing 


a 
and —-—=K. 
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on the right hand side must have the same dimensions. It is 
therefore necessary to multiply the term linear in N by a constant 
having the dimensions [7'] and similarly the term quadratic 
in N must be multiplied by a constant having the dimensions 

In addition to these two constants, still a third constant must 
enter when we pass from the differential equation (3) to its 
integral form. Again, as in the case of a, and dz, the reason for 
the appearance of this third constant resides in the fact that we 
are attempting a description of real events in space and time. 
The purpose of the integration is to obtain a predictive descrip- 
tion of the behavior of the population density for all t-values 
subsequent to a particular moment which we call zero-time. How- 
ever, before we can obtain such a description, we must know what 
that ‘‘particular time’’ is, 7.e., at what point in the history of 
the population our experiments or observations were begun. 
Clearly without this knowledge of the initial conditions, the very 
words ‘‘subsequent to’’ become meaningless and a description of 
subsequent behavior becomes impossible. The third constant 
provides this essential information usually in the form of the 
population density at zero time, No, or some simple function of it. 

There are various ways this initial condition constant may 
enter into the final form of the integrated equation. One may 
integrate with respect to N from No, the value of N at ¢ equal zero. 
Or, one can leave it as a separate constant for ease of arithmetic 
evaluation as in equation (1) where it appears as a. One ean, 
as Hardin did, evaluate a by setting ¢t equal to zero, and N equal 
to N, and then substitute the resulting identity for a. This pro- 
cedure leads one back to the result accomplished in one step by 
the first method mentioned. Finally, the method most frequently 
employed for the elimination of initial condition constants from 
explicit appearance is by an adjustment of the origin of time. 
This latter method is usually preferred because it leads to simpler 
and more symmetrical formulae. 

In any ease, it is evident that three constants are necessary in 
the logistic equation and none of them can be dispensed with and 
still retain its predictive properties and descriptive usefulness. 
The specific symbolism adopted is immaterial and may well be left 
to the mathematical purposes or esthetic tastes of the individual. 

S. SpreGELMAN 

WASHINGTON UNIVERSITY SCHOOL OF MEDICINE, 

St. Louis 
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NTERSPECIFIC HYBRIDIZATION IN STIPA L. 
I. NATURAL HYBRIDS 


THREE species of Stipa, 8S. cernua Stebbins and Love, S. lepida 
Hitche. and S. pulchra Hitche., have wide distributions in Cali- 
fornia (Stebbins and Love, 194la, b). The importance of the 
genus as a hardy, long-lived, palatable forage grass, well-adapted 
to survive the long, dry summers in California even on the poor- 
est soils has been mentioned by Stebbins and Love (1941a) and 
emphasized by Love (1944) and Jones and Love (1945). Man- 
agement methods designed to ensure the establishment and sur- 
vival of these species on the range have now been worked out 
(Jones and Love, 1945). 

During the course of several field trips natural hybrids have 
been found between S. lepida and S. pulchra and between S. 
cernua and 8. pulchra. Examination of specimens in the her- 
baria of the Division of Agronomy, Davis, and of the University 
of California, Berkeley, provided evidence that such interspecific 
hybrids in Stipa are by no means uncommon where two species 
oceur together. Johnson and Rogler (1948) and Johnson (1945) 
have reported finding natural hybrids between Oryzopsis hyme- 
noides (Roem. and Schult.) Ricker and several species of Stipa 
where their ranges overlap. Although such hybridization be- 


— 
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tween these related species and genera is quite common, the 
hybrids are invariably sterile, though vegetatively vigorous. 

S. cernua and S. lepida have not yet been found growing to- 
gether on the native range, but artificial hybrids have been pro- 
duced. In fact, hybrids involving all three species have been 
made. 

A set of plots consisting of three strains of S. cernua, three 
of S. pulchra and one of S. lepida was seeded at Davis, Cali- 
fornia, in December, 1942. One plot of each strain was seeded 
in each of three randomized series. The plots were 12 feet by 
16 feet and separated by four-foot alleys. The original purpose 
of the experiment was to study the effect of time of mowing on 
the establishment of the slow-growing Stipa species (Jones and 
Love, 1945). 

A detailed examination of the plots in July, 1945, revealed the 
fact that a number of natural hybrids have become established, 
the number in different plots varying from 0 to 19 (Table 1). 

Although the data given in Table I are meager, it is obvious 
that S. cernua makes a better male than female parent, S. pulchra 
appears to be intermediate, and S. lepida is a better female 
parent. The hybrids are sterile, so it is impossible to identify 
the strain of the pollen parent involved in any given cross. That 
there may be strain differences in crossability is indicated in the 
pulchra results. The hybrids are more vigorous than the parents 
and remained green a month to six weeks longer this summer 
than did the parental species. 

The 2n numbers of lepida, pulchra and cernua are 34, 64 and 
70, respectively. All behave cytologically as diploids, although 
up to two pairs have been seen in a cernua haploid (Love, 1943). 
It is seen from Table 1 that the most successful crosses involve 
the low-chromosome numbered lepida species as female parent. 
This situation is the reverse of that found in hybrids of Triticwm 
L. species (Thompson, 1930). 

The genus is a very old one (Elias, 1942) and is now distrib- 
uted widely. Its aneuploid series of species chromosome num- 
bers (2n = 24, 28, 34, 36, 40, 42, 44, 46, 48, 64, 70, 82) is unique 
among the grasses and makes it an interesting genus from the 
cyto-taxonomic and cyto-evolutionary aspects. The ease with 
which the species hybridize gives impetus to this study. 

Fixation of hybrid vigor is the aim of every plant breeder. 
The possibility of achieving this in the Stipa improvement pro- 
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gram seems quite within the realm of possibility. Although em- 
phasis in the selection work to date has been placed on the three 
species refered to above, a number of other California species, 
such as S. lemmoni (Vasey) Seribn. and 8S. coronata Thurb., will 
be brought into the project as time goes on. There are estimated 
to be some 250 species of Stipa in the world to-day, and the use 
of the desirable exotic species in a hybridization program intro- 
duces almost unlimited sources of hybrid vigor. The work of 
Johnson (1945, and earlier) indicates that Oryzopsis species, too, 
can be expected to play an important role in the extension of 
these hardy grasses on the California range. 


TABLE 1 


INTERSPECIFIC NATURAL HYBRIDS ESTABLISHED 


Plot seeded, 1942 Number of hybrids established, 1945* 
Species Strain Series 1 Series 2 Series 3 Total 
S. cernua A 0 0 0 0 
B 0 0 0 0 
Cc 0 0 0 0 
S. pulchra A 2axe lpxe 2pxec 5 
B 0 1pxe 0 x 
S. lepida A 15lxe 17txe 4lxe 38 


* Abbreviations: c=cernua, p= pulchra, l=lepida. 


It is planned now to seed a number of plots to various strains 
of several species of Stipa, using two species to a plot, in order to 
obtain a measure of the crossability of the different strains. In 
1948 a preliminary estimate’ can be made of the strains that 
hybridize the more readily. Then two strains that are highly 
compatible will be seeded on the range. The strains used are 
themselves hardy and drought-resistant. Their first generation 
hybrids can be expected to show hybrid vigor in these respects 
and there will be no breakdown of this hybrid vigor since the 
hybrids are completely sterile. 

The seeded range will thus consist of stands of the parental 
species, together with an increasing population of even more 
vigorous, more hardy, first generation hybrids. Besides its im- 
portance from the practical standpoint, 7.e., a longer period of 
green feed in the late spring—a very critical period on the range 
in California—such a mixed population of parental species and 
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hybrids will be extremely interesting to the ecologist and the 


evolutionist. 
R. Merton Love 
DIVISION OF AGRONOMY, 
COLLEGE OF AGRICULTURE, 
UNIVERSITY OF CALIFORNIA, 
Davis 
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